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List of Acronyms

Analytical Chemistry Data Qualifier Definitions
Site Summary Reader’s Guide

Groundwater Plume Definition Guidelines

A-1 ARCO Bulk Terminal
A-2 ATOFINA Chemicals
. A-3 Cascade General (Portland Shipyard)
A-4 Foss Maritime/Brix Marine
A-5 Gasco (NW Natural, Koppers, Pacific Northern Oil)
A-6 Gunderson
A-7 Kinder Morgan Linnton Terminal
A-8 Mar Com
A-9 Marine Finance Corporation (Hendren Tow Boats)
A-10 McCall Oil and Great Western Chemical
A-11 McCormick & Baxter Creosoting
A-12 Mobil Oil Terminal
A-13 Oregon Steel Mills
A-14 Port of Portland - Terminal 4, Slip 3 (UPRR pipeline)
A-15 Premier Edible Oils (Schnitzer Investment)
A-16 Rhone-Poulenc (Aventis Crop Science)
A-17 Time Oil - NW Terminal
A-18 Triangle Park (Riedel Environmental)
A-19 UPRR/Albina
A-20 Wacker Siltronic
A-21 Willbridge Bulk Fuel Facility
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ABV
Anchor
AST
AWQC
BES
bgs
BNSF
BOD
Brix
BTEX
CEG
COlI
cop
. CcorC
CRBG
. DDT
DEQ
DNAPL
DSL
ECSI
ELF
EP
EPA
ERIS
ERNS
ESA
ETS
Foss
FS
ft/d

gpm

HPAH
HVOC

IRAM
. IRM

Portland Harbor RI/FS
Conceptual Site Model Update
Appendix A

September 17, 2004

DRAFT

LIST OF ACRONYMS

apparent baseline value

Anchor Environmental, L.L.C.
aboveground storage tank

acute water quality criteria

Bureau of Environmental Services

below ground surface

Burlington Northern Santa Fe Railroad Company
biological oxygen demand

Brix Maritime Copmany

benzene, toluene, ethybenzene, xylene
conditionally exempt generator

chemical of interest

City of Portland

contaminant of potential concern
Columbia River Basalt Group
dichlorodiphenyltrichloroethane

(Oregon) Department of Environmental Quality
dense non-aqueous phase liquid

(Oregon) Department of State Lands
Environmental Cleanup Site Information
Societe Nationale Elf Aquitaine
extraction procedure

U.S. Environmental Protection Agency
Emergency Response Information System
Emergency Response Notification System
environmental site assessment

extraction and treatment system

Foss Maritime Company

feasibility study

feet per day

gallons per minute

Hahn and Associates, Inc.

high molecular weight polycyclic aromatic hydrocarbon
halogenated volatile organic compound
interim remedial action measure

interim remedial measure
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ISA

KMLT
LNAPL
LNG
LPAH
LUST
LWR
MCB
MEK
MFA

mg/kg

MIBK

MIP
. MOCC

MPR
MRL
MSL
MTBE
NAPL
NAVD
NFA
NGVD
NPDES
ODOT
OowS
PA
PAH
PCB
PCDD
PCDF
PCE
POTW

ppb
® ppm

LIST OF ACRONYMS

initial study area

conductivity

Kinder Morgan Liquid Terminals
light non-aqueous phase liquid
liquified natural gas

Portland Harbor RI/FS
Conceptual Site Model Update
Appendix A
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DRAFT

low molecular weight polycyclic aromatic hydrocarbon

leaking underground storage tank
lower Willamette River
monochlorobenzene

methyl ethyl ketone

Maul Foster & Alongi, Inc.
milligram per kilogram

milligrams per liter

methyl isobutyl ketone

membrane interface probe

McCall Oil & Chemical Corporation
manufacturing process residue
method reporting limit

mean sea level

methyl-t-butyl ether

non-aqueous phase liquid

North American Vertical Datum

No Further Action :
National Geodetic Vertical Datum
National Pollutant Discharge Elimination System
Oregon Department of Transportation
oil-water separator

preliminary assessment

polycyclic aromatic hydrocarbon
polychlorinated biphenyls
polychlorinated dibenzo-p-dioxins
polychlorinated dibenzofurans
tetrachloroethene

publically owned trreatment works
parts per billion

parts per million
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PRG
QA/QC

RCRA

ROD
OCDD
SIC
SIM
SLVs
SPH
SPINS
SQG
STA
SVOC
TCA
TCLP
TPH
TSS

ug/kg

UIC
UST
VCP
VES
vVOC
WBZ
WCC
WPCF

LIST OF ACRONYMS

preliminary remediation goal
quality assurance/quality control
remedial action

Resource Conservation and Recovery Act
remedial design

remedial investigation

river mile

Record of Decision
octachlorodibenzo-p-dioxin
Standard Industrial Classification
select ion monitoring

screening level values

separate phase hydrocarbons
(Oregon) Spill Information Network System
small quantity generator
Sediment Trend Analysis®
semi-volatile organic compounds
1,1,1-trichloroethane

toxicity characteristic leaching procedure
total petroleum hydrocarbons
total suspended solids
microgram per kilogram
microgram per liter

underground injection control
underground storage tank
voluntary cleanup program

vapor extraction system

volatile organic compound

water bearing zone
Woodward-Clyde Consultants
water pollution control facilities
expanded preliminary assessment
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Analytical Chemistry Data Qualifier Definitions

Portland Harbor RI/FS

Conceptual Site Model Update
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September 17, 2004

Qualifier Qualifier Description
A Sum as WAC173-204-320 (LPAH,HPAH), DMMO (DDT,PCBs)
B Analyte found in associated blank.

E (non-organics)

Estimated because of the presence of interference,

E (organics)

Exceed calibration range of GC/MS instrument.

EG Combined qualifier.

EJ Combined qualifier.

EM Combined qualifier.

G Estimate is greater than value shown.
GB Combined qualifier.

GH Combined qualifier.

GM Combined qualifier,

H Holding time exceeded.

HJ Combined qualifier.

J Estimated value.

JB Combined qualifier.

M Combined qualifier.

JN Combined qualifier.

JP Combined qualifier.

JT (Round 1) Combined qualifier.

vV Combined qualifier.

L Value is less than the maximum shown.
LM Combined qualifier,

M Value is a mean.

N (non-organics) Sample recovery not within control limits.
N (organics) Presumptive evidence of a compound.
NJ Combined qualifier.

NIT (Round 1)

Combined qualifier.

NQ

Detected but not quantified.

NT (Round 1)

Combined qualifier.

P

GC/HPLC criteria exceeded RPD>40% (>25% CLP pests)

Q Questionable value.

T (Historical) Detected below quantification limit shown,

T (Round 1) Result derived or selected from >1 reported value.
U Analyte was analyzed for but not detected.

UA All summed analytes undetect, high detection shown
UB Combined qualifier.

UE Combined qualifier.

UG Combined qualifier.

UGH Combined qualifier.

UH Combined qualifier.

Ul Combined qualifier.

UlJ Combined qualifier,

UJ Not detected. Sample detection limit is estimated.
UJP Combined qualifier.

UJT (Round 1)

Combined qualifier.

UM

Combined qualifier.

UN

Combined qualifier.

UP

Combined qualifier,

UT (Round 1)

Combined qualifier.

UX

Combined qualifier.

In diesel range but doesn't match diesel standard.

Recovery less than 10%.

NiXi<

Fingerprint does not resemble petroleum product.
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Last template update: 5/14/04

This readers guide has been prepared to assisted readers in understanding the intent and scope of
the various sections of the site summaries and to provide authors and technical reviewers a
consistent approach to the summaries. The guide applies to the first update of the CSM (August
2004). As such, some sections have been intentionally deferred or are partially complete due to
lack of complete data (e.g., sections related to the relationship of upland sources to in-water
media), or have been intentionally deferred because information has not been assembled (e.g.,

DSL permits).

Key concepts for the Summaries are listed below.

1.

All conclusion/interpretations must be cited. For example, if the site summary
states “accidental releases of fuels and oils from tug operations are a direct
pathway for contaminants to reach in-water media,” the statement must be
supported with a reference from which these conclusions were taken. In most
cases assume the Summaries are only reporting facts in the site summaries, not
drawing conclusions or making interpretations of the facts or data upon which
those facts are based. Groundwater plume maps and discussions are the major
exception. If the authors are making their own interpretations, this must be
clearly stated. GW plume maps must provide the support for conclusions as per
the Plume Map Guidelines, including COls, basis for plume (e.g., detections,
arbitrary concentration, screening level), who made the interpretation, and
references.

If soil, groundwater, or other screening levels are used, they must be identified
(e.g., AWQC, DEQ, DEQ 5x, etc) along with a reference to the report in which
the screening was conducted. With the possible exception of groundwater
plumes, the Summaries will not include screening unless it can be referenced.

All boxes in the Site Summaries must be marked. If the caption accompanied by
a “yes” or “no” box is not applicable, indicate by marking the section “not
applicable.” Some text must accompany each box, even with “No” (i.e., No soil
sampling was identified in the reports cited”). In addition, no subsections will be
left blank. If no information is available, it should be stated.

The document must maintain the heading structure shown in the Site Summary.

Template. This includes tables and figures. The standard and supplemental tables
and figures are shown at the end of the Template.
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SITE NAME
. CSM Site Summary - [Appendix #]

SITE NAME
Oregon DEQ ECSI #: Some sites may have multiple numbers, list all with name if more than one.
[Address]
DEQ Site Mgr:
Latitude:
Longitude:
Township/Range/Section:
River Mile: xx East bank / West bank [select one]
LWG Member [J Yes [INo
Upland Analytical Data Status: [ Electronic Data Available [ ] Hardcopies only

Identify all parcels/properties/ECSI numbers that are presented in the site summary and why the ECSI
numbers are lumped together. List each separate parcel in each subsection consistently. If no
information for a particular parcel/property/ECSI numbers, then state so. Examples: Linnton
Plywood/Columbia S&G, South Rivergate Industrial Park/Simplot, Front Ave. Properties/3
properties, RK Storage, Willbridge Term., Gasco/Koppers.

1. SUMMARY OF POTENTIAL CONTAMINANT TRANSPORT PATHWAYS TO THE
RIVER

. The current understanding of the transport mechanism of contaminants from the uplands portions of the
site to the river is summarized in this section and Table 1 and summarized in following sections.

The discussions will include a brief description of sources and pathways with sediment and/or transition
zone water as the receptor. The discussions and table (referring to Table 1) will differentiate current and
historical pathways, if possible. Conclusions/interpretations, here (or in the supporting section) and in
Table 1, require a citation. Current and historical sources must be discussed here or in supporting
sections.

This introductory section may also introduce multiple ECSI sites, multiple properties, or divisions of the
site covered with this Site Summary.

This section and supporting sections should cover both current and historic activities.

1.1. Overland Transport

Describes sheet flow or overland runoff that is documented of has the potential to transport
contaminated soil or other materials to in-water media (sediments, surface water). Paved and
unpaved sites may have sheet flow that discharges directly to the river over the bank or may be
discharging to catch basins. Supporting information is provided in the Soils Nature and Extent
subsection (Section 10).

1.2. Direct Discharge (Overwater Activities and Stormwater/Wastewater Systems)

Describes overwater activities (docks and transfer points), spills, and outfall discharges. This section
. should be supported by Section 8

Page 2
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1.3. Groundwater

This section should provide a very brief description of the aquifer(s), flow direction, the presence or
absence of a groundwater plume,(potentially including CQOIs by major groups[ such as VOCs, PAHs,
metals]), some description of the plume(s) extent (e.g., the VOC plume covers about %; of the
property), and whether this is a potential contaminant transport pathway to the river. In addition, to
the extent known, groundwater related preferential pathways are briefly described (ABC consultant
(1999) indicates that groundwater discharge is directed along a buried channel, or buried utility,
toward the river near the center of the property).

The groundwater summary should be supported by Sections 9 and 10

1.4. Riverbank Erosion
Describes erosion of riverbank due to river flow, wave action, or overland runoff that is causing back
erosion. This is of particular concern when the bank is contaminated. Information should be
supported in Section 10.

1.5 Relationship of Upland Sources to River Sediments

In general, unless specifically addressed in a report or by DEQ/EPA Joint Source Control Program,
this section will be updated in the final CSM. All conclusions require a citation.

1.6 Sediment Transport

This section will be completed by Integral and provides sediment transport information relative to
Sediment Transport Analysis, Sediment Profile Images, and bathymetric surveys conducted by the
LWG in the river.

2. CSM SITE SUMMARY REVISIONS

Date of Last Revision:

3. PROJECT STATUS
Primary Sources: ECSI file and DEQ Staff Report

Activity Date(s)/Comments
PA/XPA L]
RI

FS

Interim Action/Source Control
ROD

RD/RA

NFA

Page 3
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DEQ Portland Harbor Site Ranking (Tier 1,2, or 3):  This information is provided in GSI’s
Groundwater Data Review report, Table 4.2

4. SITE OWNER HISTORY
Primary Sources: ECSI file, RI reports, site investigation reports, and DEQ Staff Report.

Owner/Occupant Type of Operation Years

[Check to be sure Owner/Occupant information is presented in a consistent order.]

5. PROPERTY DESCRIPTION

This section should include information on acreage; topography; pavement, drainage, facilities (current
and historical), storage tanks, other information relevant to pathways (utilities), surrounding land use type
(e.g., mixed use, industrial, etc,), zoning, ownership, boundary information along riverfront Provide

Primary information source: RI or other document, ECSI database.

The following statement (or similar) should be included: Placeholder: DSL lease information on riparian
areas and /or river bed.

6. CURRENT SITE USE

A summary of current site usage, general manufacturing processes, buildings and facilities, waste
handling and storage, materials stored on the site, as applicable.

Primary data sources: RI or other document, ECSI database, aerial photos, include operations, products
and chemical handling.

7. SITE USE HISTORY

This section should summarize the site use history as it applies to potential sources. A brief description of
pre-development conditions (e.g., historical streams, fill placement) should be included. Historical
information should include date(s) of initial development and a brief summary of major
activities/operations, waste and product handling practices. Environmental activities (e.g., cleanups) not
covered in other sections may be included here.

Primary data sources: Rl or other document, ECSI database. Include: History of site usage, history of
manufacturing, general history of chemical /manufacture/usage/management.

8. CURRENT AND HISTORIC SOURCES AND COPCS

This section deals with sources and COPCs with potentially complete pathways to the river to the extent
these determinations can be made. The understanding of historic and current potential upland and
overwater sources at the site is summarized in Table 1. The following sections should provide a brief
overview of the potential sources and COPCs at the site.

There is no distinction in this section between COIs and COPCs as defined in the Oregon Risk Guidance.
These sections should provide a brief discussion of the potential sources at the site requiring additional
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discussion, including information about source, mechanism, and timing of releases, to the extent known.
Bulleted lists or imbedded tables are used as necessary.

Information sources in order of preference: RI or other documented investigation, DEQ Staff Report,
DEQ or LWG member project manager, ECSI Database. Conclusions require a citation.

8.1. Uplands

Includes a brief descriptions of historic and current upland sources that parallels information summarized
in Table 1. These typically include USTs, ASTs, waste and product storage and/or process areas,
transformers, waste ponds, etc.

8.2. Overwater Activities ‘ []Yes []No

Check to be sure that either “Yes” or “No” is checked. If “Yes” or “No” is not applicable, say “Not
Applicable” with an explanation below. If “No”, an explanation should also be provided. If additional
information is required, use “Placeholder” with an explanation.

These activities typically include docks, barge and vessel operations, pipelines, etc.
Placeholder: Information about the owner having and exercising a statutory right to an overwater facility
8.3. Spills

This section is usually a table (see below) following a typical introductory paragraph: “Known or
documented spills at ___site were obtained either from DEQ SPINS database for the period of 1995 to
2003, from oil and chemical spilis recorded from 1982 to 1989 by the U.S. Coast Guard and the National
Response Center’s centralized federal database [see Appendix E of the Portland Harbor Work Plan
(Integral et al. 2004)], or from DEQ correspondence. These spills are summarized in the table below.”

Information Sources: RI and other documents, Coast Guard Records, DEQ Water Quality Spill Records
Include all overwater spills (liquid and solid materials) and known spills with complete pathway to
sediments. Include major spills with potential to impact sediments.

Spills known to have been small in volume and/or had an appropriate response action, or can be
characterized as overwater spills of highly soluble materials (e.g., do releases have potential to cause a
measurable impact to inwater media if the pathway is complete?) are generally not included.

. Volume
Material(s) Spilled Spill Surface Action Taken
Date Released (gallons) (gravel, asphalt, sewer) (yes /no)

9. PHYSICAL SITE SETTING

This section presents the physical setting (geology and hydrogeology) and conditions present at the site.

The subsurface geologic deposits and the understanding of the aquifer or aquifers present beneath the site
Page 5

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or part



Site Name
DRAFT CSM Site Summary — Appendix #

are presented. This information provides the physical system for the presentation of the nature and extent
of contamination in Section 10.

In most cases, this introductory section should summarize/list the investigations that are used to support
Sections 9 and 10.

Information Sources: GSI Groundwater Summary Report, RI and other documents. This is primarily
non-interpretative data. For each of the categories in Sections 9, 10, and 11 either provide a list of the
most significant reports having information relating to that specific topic or provide citations using
standard reporting conventions. Citing references for Sections 9, 10, and 11 is critical. See section on
supplemental figures and tables at end of template.

9.1. Geology

This is a general description of the near surface stratigraphy, regional geology is not generally covered
in detail unless it has relevance. If available, a cross section(s) is presented at Figure 2 or as a
supplemental figure(s). A small table should be included with the following information, if applicable:

- Number of test pits borings, explorations,

- historical features, fill areas, historic bankline.

- cross-sections [Existing cross sections in GW report or in existing reports]

- horizontal and vertical extent of subsurface geologic information investigated at the site

9.2. Hydrogeology

The shallow and deeper water bearing aquifers and aquitards are described, as applicable. A small table
should include the following information:

Identified water-bearing zones
Number of wells/zone
Groundwater flow direction/zone
Horizontal & vertical gradients & velocity, if available
Aquifer parameters, if available
Seep Locations

Information sources: Seep Reconnaissance Report, Existing documentation, DEQ and LWG member
project managers

10.NATURE AND EXTENT (Current Understanding)

The current understanding of the nature and extent of contamination for the uplands portions of the site is
summarized in this section. When no data exist for a specific medium, a notation is made.

Information Sources by order of preference will be existing site investigation report, consultation with
DEQ/LWG member project managers, and DEQ ECSI database and staff reports. If screening criteria are
referenced for any media type below, the criteria should be clearly identified and reference for who did
the screening should be provided (e.g., Soil concentrations were compared to DEQ Numerical Soil
Cleanup Standards (DEQ 1994) by xx (1999)).

It is critically important that this section be properly referenced, including conclusions/interpretations

made by the Site Summary authors.
Page 6
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10.1.

10.2.

Section

Soil
10.1.1.Upland Soil Investigations [JYes [JNo

Data from existing documents are summarized. Concentration ranges (max/min) or similar
statistics may be provided in an imbedded table format. Scanned existing soil concentration
maps and tables, if available, and provided in the supplements. These should be summary tables
and maps, not a complete list of all data.

Overland transport/sheet flow should be discussed. Paved and unpaved areas should be
differentiated.

Check to be sure that either “Yes” or “No” is checked. If “Yes” or “No” is not applicable, say
“Not Applicable” with an explanation below. If “No”, an explanation should also be provided.
If additional information is required, use “Placeholder” with an explanation.]

Concentration ranges (Min/Max) should be proved in an imbedded table format. Scans of
existing soil concentration maps, if available, are provided in attachments.

10.1.2.Riverbank Samples [(JYes [INo

Check to be sure that either “Yes” or “No” is checked. If “Yes” or “No” is not applicable, say
“Not Applicable” with an explanation below. If “No”, an explanation should also be provided.
If additional information is required, use “Placeholder” with an explanation.

Data from existing documents is summarized, in an imbedded table, as appropriate.
10.1.3.Summary

This section provides a summary of soil data as it relates to potential contamination to in-water
media. Examples include contaminated bank areas that may be eroding, surface soil that
contributes to stormwater discharge or overland flow, subsurface soil contributing to
groundwater contamination. If information is lacking for any particular subsection (e.g., data
gaps), state that “No information is available for __ in the documents reviewed.”

Please note, there will be very few instances, if any, when there is a enough information to
conclude a connection between site soil and in-water media contamination. Statements that
make or appear to make such a connect need to account for both current and historical conditions
and be referenced to an outside source. The Site Summary authors will not be making these kind
of statements.

Groundwater [JYes []No

10.2 provides a current understanding of the nature and extent of groundwater contamination, if

applicable for a site.

Check to be sure that either “Yes” or “No” is checked. If “Yes” or “No” is not applicable, say “Not
Applicable” with an explanation below. If “No”, an explanation should also be provided. If additional
information is required, use “Placeholder” with an explanation.

Page 7
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10.2.1.Groundwater Investigations [(JYes [INo

A brief discussion of the investigations to date should be presented, including dates, the general
scope, number of wells, etc. The most recently reviewed report should be identified. This section
should not include data recitals.

10.2.2.NAPL (Historic & Current) ‘ [JYes [INo
A brief description of the distribution of NAPL (past and present) and the NAPL constituents
should be presented.

10.2.3.Dissolved Contaminant Plumes [dYes [INo

Plume characterization status — com plete/lincomplete

This should be a short statement on the status of the plume characterization. A plume is
generally considered fully characterized if defined as such in an approved RI or similar
document or by DEQ or LWG member project manager and the report must be cited. If
necessary, provide separate statements for multiple aquifers.

Plume Extent

Briefly describes the nature and extent of the dissolved groundwater plume, if applicable.
Multiple aquifers should be discussed and described. Data tables are not generally
associated with this section.

The last subsection in Section 100.2.3 (Temporal Trends) should describe historical
conditions if the nature and extent of the plume(s) have changed over time (e.g., pre- and
post-remediation)

Min/Max Detections (Current situation)

A brief description of the most recent current groundwater data set available (including a
list or description of the wells, if necessary), a reference, and an imbedded table with
ranges in COI concentrations (e.g., Max/Min). This min/max table differs from the
section below (Current Plume Data) in that it includes all site data from only the most
recent sampling event(s). The section below presents only downgradient data.

Current Plume Data
This section is primarily a place to reference the plume map. In most cases the language

should be similar to the following:

“Based on the data reviewed by GSI, the current dissolve groundwater plume data is
shown on Figures 2 and/or 3.” ‘

Maps obtained from existing reports or in consultation with DEQ for LWG member
project managers will be referenced as such in this section. Generated maps will depict
the types of contaminants mapped (e.g., VOCs, PAHs, etc). A “plume basis box™ should
be present indicating the basis for the plume outline (e.g., detections, concentration

Page 8
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contour, etc.) and constituents. A preference for monitoring well data will be given over
Geoprobe or grab sample data at locations where both types of data exist.

The plume maps also show a dot(s) on the map representing the maximum concentration
detected at the site (current and historic), and the date this sample was taken. If
preferential pathways are present, this should be shown as an arrow on the map.

Preferential Pathways

Describes preferential groundwater pathways documented at the site. A preferential
groundwater pathway may include either natural (i.e., erosional channels cutting across
the site) or man made (i.e., utilities intercepting shallow groundwater) of preferential
groundwater flow.

This section should include standard language when either “no review of preferential
pathways has been conducted at the site in the documents reviewed” or if utilities are
known to be present, but no information is available relative to preferential pathways
(e.g., “Subsurface utilities are described in xx(1999) and include stormwater and product
piping. However, no information has been presented regarding the depths of the utilities
at the facility relative to the shallow groundwater table or if the utility and associated
backfill may be a preferential pathway at the site.”).

Downgradient Plume Monitoring Points (min/max detections)

A summary of the downgradient min/max concentration in either the most downgradient
well or across a series of wells (i.e., wells along the top of the riverbank). The intention
is to provide the min/max that represents both current and historic data as an imbedded
table with Max/Min concentrations. The text should clearly identify the data set(s) used
and who made the determination of which data set to use (in most cases, this will be
GSI).

Visual Seep Sample Data[ ] Yes [ ] No

Describes observations and/or analytical data for seeps.

Typical information Sources: Seep Reconnaissance Survey Report and recent site reports.

Describe the sample locations and results, if applicable

Nearshore Porewater Data

Describes the sample location and results, if applicable

Typical information sources: Seep Reconnaissance Survey Report and recent site reports.

GW Plume Temporal Trend

Historic and current trends should qualitatively discussed in this section. Information
focus will be on data from pre- and post-remedial efforts, if applicable. Data summaries
and plots of monitoring data will not be included.

Page 9
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10.2.4.Summary

Provide a summary of groundwater conditions as it relates to potential transport of contamination
to in-water media. Examples include flow direction, groundwater conditions at the river bank,
known discharge points/areas, temporal and spatial trends in concentration distributions. If
information is lacking for any particular subsection (e.g., obvious data gaps), state that “No
information is available for __in the documents reviewed.

Please note, there will be very few instances, if any, when there is a enough information to
conclude a connection between site groundwater and in-water media contamination. Statements
that make or appear to make such a connect need to account for both current and historical

conditions and be referenced to an outside source. The Site Summary authors will not be making
these kind of statements.

10.3. Surface Water

Outfall locations are provided in Figure 1 and in supplemental figures, as applicable. It is important to
cross-reference unique site outfall names/numbers to the City’s outfall numbers in parentheses (WR##).]

Check to be sure that either “Yes” or “No” is checked. If “Yes” or “No” is not applicable, say “Not
Applicable” with an explanation below. If “No”, an explanation should also be provided. If additional
information is required, use “Placeholder” with an explanation.

10.3.1.Surface Water Investigation [1Yes []No

This section introduces any site-specific stormwater/wastewater investigation OUTSIDE of
standard general permit (e.g., 1200Z) stormwater monitoring. A reference is provided here along
with a brief description of the study. Data are summarized in Section 10.3.3 and/or 10.3.6. If
only general permit-holder monitoring is conducted, “No” is checked.

10.3.2.General or Individual Stormwater Permit (CurrentorPast) [ ]Yes [ ]No

This section covers stormwater permits, as opposed to wastewater permits discussed in Section
10.3.5. These permits are generally limited to DEQ 1200Z permits and COP/POP MS4 permits.
In a few cases, stormwater permits are combined with wastewater permits and this should be
explained in the text. In most cases, these storm water permits will be general, with a few
exceptional individual permits.

For both the general and individual permits (current and historic), provide permit number and
type,; describe the catchment area, attach map of stormwater system at site (if available), and
differentiate between city and private outfalls. If historic or past permits exist for the site, include
the following permit information: type, number, date first initiated, outfall ID, and
parameters/frequency of analysis (see table below).

Permit Type | File Number | Start Date Outfalls | Parameters/Frequency

1200Z 1234 4/4/99 WR-34 Standard'

Page 10
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! Standard 1200Z permit requirements include pH, TSS, oil and grease, copper, lead, zinc, and visual monitoring. -
Frequency is twice per year. This is an example. m

Do other non-stormwater wastes discharge to the system? []Yes [ | No

Industrial wastewater permits may discharge to permitted storm water. These should be
briefly identified in this section with details in Section 10.3.5. The City of Portland may
be providing information, as applicable, in their review of site summaries.

10.3.3.Stormwater Data CJYes [INo ‘

Summarize data for individual permit holders only in an imbedded table. Stormwater data for
general permit holders will not be summarized.

Only summarize analytical data for individual permit holders — these are (as of 5/6/04) Ash Grove
Cement (South Rivergate ECSI #), ATOFINA, Cascade General, Columbia River Sand & Gravel,
Kinder Morgan Bulk Terminal, Koppers, OSM, Wacker Siltronics, Starlink Logistics (formerly
Aventis), and 1 site without an ECSI number — Univar USA. Historic permit holders may be
checked in DEQ’s Facility Profiler or may need to be researched at DEQ, if so, state and
indicate a placeholder.

10.3.4.Catch Basin Solids Data dYes [ONo

Catch basin data should be summarized, if available

10.3.5.Wastewater Permit [(JYes []No

If historic or past wastewater permits (e.g., boiler blow down, oil/water separator discharge, m

petroleum treatment discharge, cooling water) exist for the subject site, briefly describe (to the
extent known) the waste water process, where the discharge is occurring and include the
following permit information: type, number, date first initiated, the outfall ID, volumes, and
required analyses.

Permit Type | Permit Start Date | Outfalls | Volumes Parameters/Frequency
Number
GENI13 1234 4/4/04 WR-12 1000 gpd Standard'

! Standard GEN13 permit requirements include flow and oil and grease. Total suspended solids, pH, copper, lead, zinc,
ethanol and methyl-t-butyl ether (MTBE) may also be required. This is un example.

10.3.6.Wastewater Data _ [JYes []No

Summarize, if permitted. This data should either be an imbedded table or a supplemental table
from existing reports.

10.3.7.Summary

Summary of stormwater conditions as it relates to potential transport of contamination to in-water

. media. Examples include known contaminated discharges to the river. If information is lacking
for any particular subsection, state that “No information is available for __in the documents
reviewed.

Page 11
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Please note, there will be very few instances, if any, when there is a enough information to
conclude a connection between site surface water and in-water media contamination. Statements
that make or appear to make such a connect need to account for both current and historical
conditions and be referenced to an outside source. The Site Summary authors will not be making
these kind of statements.

10.4. Sediment

Check to be sure that either “Yes” or “No” is checked. If “Yes” or “No” is not applicable, say “Not
Applicable” with an explanation below. If “No”, an explanation should also be provided. If additional
information is required, use “Placeholder” with an explanation.

10.4.1.River Sediment Data [ Yes []No

Integral will provide a sediment query of all sediment data between the site and the toe of the
slope and within the site boundaries and provide summary statistics (Table 2). Identify the
studies summarized in this section. Discussion items should include detected constituents and
concentration ranges. Discussion may be limited to COPCs. This section is to be a brief and
general discussion of the sediment chemistry data to date. There should be no references to
individual stations or spatial relationships for this 1* update of the site summaries unless these
discussions can be referenced to an existing report” Some of these sites have done their own
sampling and reports provide discussions. These should be accompanied by supplemental tables
and figures. '

Information Sources: Weston, in-water site-specific site characterizations, and LWG’s Portland
Harbor database.

10.4.2.Summary

See final CSM update.

This section is expected to be a placeholder until RI data are evaluated unless a reference can be
cited that covers both current and past issues. A discussion of what is known of the relationship
between upland sources and sediment conditions will generally not be provided in this 1* update
of the site summaries. If information is lacking for any particular subsection, state that “No
information is available for __in the documents reviewed.

11.CLEANUP HISTORY AND SOURCE CONTROL MEASURES
11.1. Soil Cleanup/Source Control

Brief summary of cleanup. If no cleanup has been conducted, indicate this. Any comments on the
effectiveness of the cleanup should be cited.

11.2. Groundwater Cleanup/Source Control

Brief summary of cleanup. If no cleanup has been conducted, indicate this. Any comments on the
effectiveness of the cleanup should be cited.

Page 12
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11.3.

11.4.

Other (Q\

This should include items like removal of waste containers or drums, catch basin cleanup, etc. ’
Potential for Recontamination from Upland Sources
See final CSM update.

This section is expected to be a placeholder until RI data are evaluated. Possible exceptions will
needed excellent and conclusive references.

BIBLIOGRAPHY / INFORMATION SOURCES

References cited
Other relevant references/information sources
Figures:

Tables:

Figure 1 — (Provided by LWG) Site Features (aerial photo base with outfalls, beaches,
Round 1, existing Category 1 & 2 data, planned Round 2 sediment sample locations ).
Label adjacent properties to the subject site.
Figure 2 — Cross Section (as available)
Figure 3 — Extent of Impacted Groundwater (as available)
¢ Include basis for plume definition (detection limit, etc)
e Show max. concentration and date location
e Provide arrows or similar graphic that demonstrate understanding of groundwater
pathway to the river (e.g., deflections around slurry wall, subsurface/buried m
channels, known discharge points) N

Table 1: Potential Sources and Transport Pathways Assessment. Provide references for
conclusory statements. '

Table 2: (Provided by LWG) Queried Sediment Chemistry Data (summary statistics only,
Category 1 & 2 surface and subsurface data separated). Query boundaries are from site
boundaries out to the toe of the channel slope. In Swan Island Lagoon and a few other
locations, use best professional judgment. Qualifiers will be defined in a comprehensive list
before all site summaries. :

Supplemental Scanned Figures:

Site map ‘

Waste management units (grit piles, tanks, ponds, etc.)
Exploration locations

Soil & Groundwater Information

Source Control/ Remedial Action Information
Stormwater Information

Release Sources

Others as referenced in text

Battelle. 2002. Assessment of the Nature of PAH in Surface Sediments along the Southwestern Shore of
Portland Harbor Superfund Site. Battelle Memorial Institute, Environmental Forensic Investigation
Group, Duxbury, MA. O
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DEQ. 2004. DEQ Site Summary Report — Details for Site ID ####. DEQ Environmental Cleanup Site
(ECSI) Database. Accessed DATE. www.deq.state.or.us/wmc/ecsi/ecsidetail.asp?seqnbr=####.

DEQ. 1999. DEQ Strategy Recommendation — Name of site. Full date of SR. Site Assessment
Program, Oregon Department of Environmental Quality, Portland, OR.

EDR. 2002. EDR Environmental Atlas, Portland Harbor, Multnomah. OR. Environmental Data
Resources, Southport, CT.

Groundwater Solutions. 2003. Portland Harbor RI/FS: Upland Groundwater Data Review Report, River
Mile 2-11, Lower Willamette River. Prepared for the Lower Willamette Group, Portland, OR.
Groundwater Solutions, Inc., Portland, OR.

Integral. In preparation. Round 1 Site Characterization Report. Prepared for Lower Willamette Group,
Portland, OR. Integral Consulting, Inc., Olympia, WA.

Integral, Windward, Kennedy/Jenks, Anchor Environmental, and Groundwater Solutions. 2004. Portland
Harbor RI/FS Programmatic Work Plan. Prepared for the Lower Willamette Group, Portland, OR.
Integral Consulting, Inc., Olympia, WA.

SEA and DEA. 2003. Lower Willamette River May 2003 Multibeam Bathymetric Survey Report.
Prepared for the Lower Willamette Group, Portland, OR. Striplin Environmental Associates, Inc., and
David Evans Associates, Olympia, WA.

Weston. 1998. Portland Harbor Sediment Investigation Report. Prepared for U.S. Environmental
Protection Agency. Roy F. Weston, Inc., Portland, OR.
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Groundwater Solutions inc.

3758 SE Mliwaukie Ave. Portland, Oregon 97202
ph:503.239.8799 x:503.239.8940 e:groundwatersolutions.com

Memorandum

To: Lower Willamette Group
From: Walter Burt, R.G.

Date: May 17, 2004

Re: Guidelines for Depicting Areas of Groundwater Contamination, Conceptual Site Model
Document, Portland Harbor Sediment RI/FS

Introduction

This memorandum summarizes guidelines for developing outlines of the area of groundwater
contamination at upland sites for inclusion in the conceptual site model (CSM) document site
summaries. The approach entails providing an interpretation of the areal (horizontal) extent of
groundwater contamination based on a broad set of guidelines and including a portrayal or
description of the level of uncertainty in the interpretation as a result of the type of data used and who
does the interpretation.

The intent of the approach for developing these maps is to purposely leave the interpreter wide
latitude on how the interpretation is made, as long as the key objectives of the maps are met and that
the basis for the interpretation is provided. Note that this memorandum provides general guidelines,
and that each site will have particular characteristics or issues that may not be covered here. Please do
not hesitate to contact Walter Burt at Groundwater Solutions, Inc., (503) 239-8799, if you have any
questions about how to handle a specific issue.

Key Objectives

The focus should be on showing the horizontal extent of groundwater contamination and the potential
pathway(s) to the river. The maps will be used to assist in identifying where assessment of potential
groundwater impacts to in-water media should be conducted, or in other words, where contaminated
groundwater could reach the sediments or surface water in the river.

Key Elements
The key elements of each map showing the extent of groundwater contamination include the
following;: ‘

e  Map showing extent of areas of groundwater contamination by general chemical class and
aquifer. Ideally, a separate area or plume attributable to a specific source area would be
designated.

e  Arrows or other marks showing general direction of groundwater flow or other indicator of
where the groundwater pathway to the river may be complete

» The location of the focus of the plume (e.g., highest concentration) and date of sample



May 17, 2004

General Instructions .
Each member will be provided with a Lower Willamette Group (LWG) aerial photo base map of their m
site and a table to be used to document the basis of the interpretation. The general process is as
follows:

1. Delineate the outline of the plume on the LWG map of the site, or use your own existing site
plan. It is important that if a map other than the supplied map is used, that the site boundaries and
similar key features are shown on the map used so we have a reference to establish coordinates
for the shape of the plume. Provide question marks where the extent is uncertain.

2. Delineate each area of affected groundwater based on the following general chemical categories: ‘

e Volatile organic compounds (VOCs)

Polycyclic aromatic hydrocarbons (PAHs)

Other semivolatile organic compounds (SVOCs)

Metals

Pesticides

Petroleum fuels

e  Other (e.g., perchlorate)

3. Provide the location and date of the highest concentration within a plume and the date the sample
was obtained at that location. The purpose of this step is to provide a reference point for the
current “center” of the plume.

4. Provide a summary of the basis for the interpretation by filling in the table.

5. Fax or send the copy of the map and fax or email the table to:

Walter Burt

Groundwater Solutions, Inc.

3758 SE Milwaukie Avenue
Portland, OR 97202
wburt@groundwatersolutions.com

AN

The plume outlines will be converted into GIS shape files with the appropriate pattem to indicate m
extent, and color to indicate the class of chemical as shown in the examples provided to the LWG and
posted on the LWG Web site.

Criteria for Delineations

There are three possible methods available to LWG members for delineating an area of contaminated
groundwater: (1) using a screening level criterion for the limit (e.g., 5x AWQC, MCL, etc.), (2) using
an arbitrary concentration criterion (e.g., 100 ug/L, etc.), and (3) using a detect/nondetect criterion.
Some of the issues associated with each of criterion are discussed in the following sections.

Screening Level Criterion

The primary limitation of using this method for delineating groundwater contamination is that many
plumes involve more than one compound. It also may involve making professional judgments
regarding which compound(s) among a suite is most important relative to the potential impacts to the
river. Another limitation is that screening levels are not available for many petroleum fuel-related
compounds. Guidelines for the type of information to provide if using a screening level criterion
include the following:

e Document which screening criterion, for which compound(s), is being used to delineate the
plume.

e  For petroleum plumes, also show the extent of the area with petroleum in groundwater in
addition to the area based on the screening level criterion.

DO NOT QUOTE OR CITE This document Is currently under review by US EPA and its foderal, state and tribal partners, and Is subject to change in whole or part
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An arbitrary concentration criterion also can be used, although the criterion should reasonably reflect
the extent of contamination that may pose potential risk to in-water media and should reflect the
quality of existing data (e.g., existing data may have high detection limits or include only a limited
number of constituents; the depiction should reflect these factors). Some of the limitations of the
screening criterion approach apply here also because many plumes involve multiple compounds.
Important information to provide when using an arbitrary concentration criterion include:

. Arbitrary Concentration Criterion

e  Document which concentration criterion, and for which compound(s), is being used to delineate
the plume.

Detect/Nondetect (Use for Non-LWG Sites) Criterion
Important information to provide when using a detect/nondetect criterion include:

e  Document which compound(s) is being used to delineate the plume.

Other Aspects
This section attempts to provide guidelines for addressing a number of site-specific factors that may
complicate development of groundwater contamination maps.

Multiple Aquifers

Groundwater contaminants may be present in more than one hydrostratigraphic unit at a given site.
This section provides guidelines for how to depict groundwater contaminants present in more than
one aquifer.

o  For plumes in different aquifers that do not overlap, provide an outline of each, or show a
merged outline of both.

. ¢ Describe which contaminant is present in which aquifer in the comments section of the table.

Muttiple Contaminants ‘

Provide a plume outline for major chemical classes. The ideal situation is to provide a separate
outline for each potential source area. However, this may not be practical in some cases. If multiple
classes of contaminants in groundwater are commingled, draw a general outline of the affected area,
designate the area according to one of the other chemical classes, and document which other chemical
classes are present.

Transboundary Plumes

In some places, groundwater contamination crosses property boundaries, and/or the source of
groundwater contamination on a site may result from offsite activities. It is important to show the
known extent of the offsite plume. If an onsite plume results from offsite activities, provide text that
describes this on the map legend and in the table.

Metals
This section provides guidelines determining whether and how metals detections should be used to
depict areas of groundwater contamination.

Delineate metals contamnination only where associated with a definitive source of metals.

Use only dissolved (filtered) metals results if both total and dissolved data are available.

Metals detections that cannot be tied to a particular source, or are closely tied to another
contaminant (e.g., arsenic mobilized by anoxic conditions within a petroleum plume) should not

@ | 3
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be depicted as separate plumes. However, the presence of the metals should be noted in the
accompanying table.

B
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Table ___

Basis for Interpretation of Groundwater Contamination Extent

Portland Harbor Sediment RIFS

Site Name

Author of
Impacted Groundwatar Extent
Estimate

Date of
Assessment

Contaminant Type

Minimum
Isoconcentration
Contour

Comments

References

ATOFINA Chemicals

ERM

2/5/2004

chiorobenzene

100 ugiL

G vy T datz collected

beneath the River has not been coordinated
'with the upland groundwater data.

Upland Rl Repart, Lots 3 and 4,
Tract A (ERM, 2004)

chromium

1,000 ug/L

Six data points were used to estimate the extent

perchiorate

1,000 ug/i.

of chromium impacted groundwater.
IS pry—— data collected

beneath the Rirver has not been coordinated
with the upland groundwatar data.

Gravel)

Linnton Plywood (Columbia River Sand &

Groundwater Solutions, Inc.

4/2012004

petroleum related

MOL

S | isolated area of petrol related
compounds were identified. The groundwater

P d near the mai shopis
probably not isolated based on relatively high
|concentrations of diesel.

Pre-RI Assessment Report
(CH2MHIll, 2002)

SvVoC
(bis(2-Ethylhexyl)phthalate)

MDL

The SVOC plume located in the southern
portion of the site carries a high level of
uncertainty due to the lack of data. The
distribution of impacted groundwater is
interprefed to be continuous based on past
practice activities in the area.

Mobli Oif Terminal

Groundwatar Solutions, Inc.

4/20/2004

petroleum related

MDL

Gi dwater petrok plume in

quifer is well defined gh >50 fifty wells.
|Dissalved metals plume mimic TPH ptume
shape, indicating it is likely mobilization of
naturatly occurring metals by the TPH plume.

DEQ ROD (1997)
Focused Feasibility Study (2003}

Notes:
MDL: method detection limit
ug/L: micrograms per liter

SVOC: semivolatile organic compound

. DO NOT QUOTE OR CITE.
This document is currently under review by US EPA and its federal, state and triba! partners, and is subject to change in whole or part

9/16/2004



Appendix A-1
ARCO Bulk Terminal




DRAFT

ARCO BULK TERMINAL
CSM Site Summary - Appendix A-1

ARCO BULK TERMINAL (TERMINAL 22T)
Oregon DEQ ECSI #: 1528

9930 NW St. Helens Road

DEQ Site Mgr: Thomas Gainer
Latitude: 45.593°

Longitude: -122.77°
Township/Range/Section: IN/1W/2

River Mile: 4.9 West bank
LWG Member []Yes XINo
Upland Analytical Data Status: [_] Electronic Data Available [X] Hardcopies only

1. SUMMARY OF POTENTIAL CONTAMINANT TRANSPORT PATHWAYS TO THE
RIVER

The current understanding of the transport mechanism of contaminants from the uplands portions of the
ARCO site to the river is summarized in this section and Table 1, and supported in the following sections.

1.1.

1.2

1.3.

1.4.

Overland Transport

Overland transport of sheet runoff from the uplands to the river is minimal at this site as all
stormwater is either directed to the stormwater system or directly infiltrates the ground (in the
tank farm areas).

Riverbank Erosion

A concrete seawall and apron span the 800-foot river frontage. Boulder and concrete riprap
underlie the toe of the seawall. At low tides, portions of the shoreline mudflats are exposed
(SECOR 2002). Soils samples collected by URS within the smear zone beneath and shoreward
of the sea wall (2004a,b) found benzene, benzo(a)pyrene, and arsenic concentrations that
exceeded EPA Region 9 PRGs for industrial soil (URS 2004b), as well as concentrations of TPH
(as gasoline, diesel and heavy oil). Due to the presence of the seawall, riverbank erosion is
expected to be minimal.

Groundwater

Shallow groundwater discharges to the river from the site. A buried erosional channel filled with
sand and gravel, which is more permeable than the surrounding material, bisects the site from
west to east near the middle of the site (see Figure 2). This channel is a natural preferential
groundwater discharge pathway to the river for groundwater. An existing groundwater and
product recovery system generally contains the LNAPL plume discharging to the river. The plans
for a new, more robust groundwater and LNAPL recovery system currently are being finalized
for installation in the fall of 2004.

Direct Discharge (Overwater Activities and Stormwater/Wastewater Systems)

Stormwater is routed to a carbon treatment system and oil/water separator before being
discharged through two NPDES-permitted outfalls on the Willamette. Treated groundwater is
discharged through one NPDES-permitted outfall to the river. Stormwater infiltrates into the
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ground in the tank farms. Fuel transfer activities at the dock may directly contribute

contaminants to in-water media (SECOR 2002; GSI 2003). There have been several documented

overwater spills at this facility (see Section 8.3 below). Since 2003, there have been seven
“incidents” of oil sheens within the permanent boom area on the Willamette River.

1.5. Relationship of Upland Sources to River Sediments
See Final CSM Update.

1.6. Sediment Transport

The ARCO Bulk Terminal is located on the west bank of the river at the upstream edge of a
channel area characterized as transitional between an upstream transport zone (RM 5-7) and a
downstream depositional zone (RM 1-3) (Integral et al. 2004). The riverbed at this site drops
sharply from the shoreline to full channel depth just offshore along riverside of the dock. The
Sediment Trend Analysis® results suggest that this river reach periodically experiences both net
accretion and net erosion along the western portion of the channel and is in dynamic equilibrium
in the center and eastern portions of the channel. The time-series bathymetric change data over
the 25-month period from January 2002 through February 2004 (Integral and DEA in prep.) show
a large region of sediment accretion (with some deposits greater than 2 feet in extent) around and
immediately offshore of the ARCO dock extending down to about the —30 foot NAVDS88
contour. Conversely, there is a roughly circular area of net erosion centered on the —-30 foot
NAVDS88 contour just downstream of dock near the downstream edge of the ARCO property.
Further downstream of this scoured area, the channel toe and slope area is again depositional
(e.g., off of Linnton Plywood). The origin of this isolated scour area is unknown, but it is
possibility related to ship traffic.

2. CSM SITE SUMMARY REVISIONS
Date of Last Revision: September 15, 2004
3. PROJECT STATUS

Activity Date(s)/Comments

PA/XPA D] | Geraghty & Miller (1994)

RI DJ | Final RI submitted to DEQ on October 3, 2002 (SECOR 2002), Final
Addendum (URS 2003b)

FS L]

Interim Action/Source Control X | 1) Installation product interceptor wells in 1971, with additions in
1994. 2) Contaminated soil removals in early 1990s. 3) Upgrading and
overhaul of groundwater containment system planned for summer
2004 (URS 2004a,b).

ROD L]

RD/RA 0

NFA nE

DEQ Portland Harbor Site Ranking (Tier 1, 2, or 3): 1
4. SITE OWNER HISTORY

Sources: SECOR 2000, 2002, URS 2003b, DEQ 2004, Polk City of Portland directories, Sanborn Fire
Insurance Map, Multnomah County Assessment and Taxation, USACE Port Series Report, hydrographic
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Engineering Corp. (operator)

CSM Site Summary — Appendix A-1 DRAFT
maps and aerials.
Owner/Occupant Type of Operation Years

Parcel A

Richfield Oil’/ARCO/BP Petroleum storage and distribution 1926 - present

Linnton Realty Company | Real estate company Unknown - 1926
Parcel B

Richfield Oil/ARCO/BP Petroleum storage and distribution 1939 - present

Signal Oil and Gas Co. Petroleum storage and distribution 1937 - 1939

Liberty Petroleum Co. Petroleum storage and distribution — unclear if in Unknown - 1937

operation

Supple & Martin Shipyard | Wooden vessels and barges shipbuilding 1920 - unknown

Columbia Engine Works Wooden shipbuilding company 1917 - unknown
Parcel C

Richfield OiVARCO/BP No petroleum storage or dist. on this parcel (iot 1956 - present/1939 -

300)/Lot 500 present

Various individuals Residential 1952 - 1956

Pittsburgh Development Unknown 1947 - 1952

Clark & Wilson Lumber Lumber company Prior to 1940 - 1947

Signal Oil & Gas Co. Lot 500 - Petroleum storage and distribution Unknown - 1939
Parcel D |

Richfield Oil/ARCO/BP No petroleum storage or dist. on this parcel 1967 - present

State of Oregon Unknown Late 1950s/60s - 1967

Mobil Qil (lessee) Warehouse Unknown - 1967

Playcraft Products Co. Toy manufacturing ~1947 - 1950
(operator)

Gunderson Bros. Unknown (plant) ~1944

5. PROPERTY DESCRIPTION
The ARCO Terminal 22T is located on the western shore of the Willamette River at approximately RM

4.9. The 14.21-acre site includes multiple tax lots in four parcels (Parcels A through D on Figure 1) and
is bisected by railroad tracts and NW Linnton Lane. The site and surrounding areas are zoned for heavy
industrial uses (DEQ 2004). The site is bordered by Exxon/Mobil Bulk Terminal to the east, Highway 30
to the west, and Linnton Plywood to the north (Figure 1).

The ARCO terminal consists of an operating bulk fuel storage terminal with 27 aboveground storage
tanks (ASTs) (containing gasoline, diesel, lube oil and additives) located in three tank farm areas, as well
as a remanufacturing warehouse (not in use), office and shop buildings, and a truck-loading facility. The
site also includes a wharf on the Willamette River with an associated building. The south tank farm
includes eight ASTs, the lube oil tank farm includes seven ASTs, and the north tank farm includes 12
ASTs. The truck and rail-spur loading racks are located on the western side of the property. The three
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tank farms are surrounded with dike walls. An 800-foot concrete seawall is located along the river (see ~
Figure 1). Concrete riprap and rubble underlie the toe of the seawall (SECOR 2002), and portions of the m
shoreline mudflats are exposed at low tide.

The site is generally flat (approximate elevation of 32 feet above mean sea level) with a slightly upward
slope to the west, toward St. Helens Road, and a slight downward slope toward the river. With the
exception of rail spur areas and exposed areas within the tank farm, the terminal surface is covered with
buildings, asphalt, gravel, or concrete. The lubricating oil tank farm is paved (SECOR 2000, 2002).
Stormwater is routed to an oil/water separator and discharged either to the sanitary sewer or to the
Willamette River under an NPDES permit, as described further in Section 10.3.

Information regarding the lease of submerged land was not provided by the Oregon Department of State
Lands. :

CURRENT SITE USE

The ARCO terminal receives, stores, blends, and transfers petroleum products. Petroleum products are
delivered to the site via marine vessels, railroad tank cars, and pipeline. Products are distributed by
marine vessels, tank cars and trucks, and pipeline. There is no manufacturing or refining at this facility.
The majority of site operations occurs on Parcels A and B. The ARCO facility is designated a large-
quantity generator under RCRA for storage and transport of hazardous waste (DEQ 2004).

SITE USE HISTORY

Portions of the property have been used for petroleum storage and distribution since before 1937.

However, Sanborn Fire Insurance Maps indicate various activities have occurred on Parcel A (west of the m
railroad tracks), including a foamite plant in the 1920s (two ASTs and a pump house) at the location of R
the boiler site, and Parcel D (west of the railroad tracks), including toy manufacturing and the site of an
engineering plant (activities unknown) in the 1940s. The toy manufacturer consisted of an office, boiler

room, paint room, woodworking building, three warehouses and a drum washing area. Photographs

(reviewed by Integral) show the waterfront portion of the site as a petroleum storage terminal with both

the northern and southern tank farms and office buildings in their present locations in the 1940s. Storage
capacity at the terminals has increased over time. A lube oil tank farm was added prior to 1969 (SECOR

2000). The wharf was constructed in 1993, at which time dredging occurred in this area (SECOR 2002).

Between 1942 and 1945, ARCO constructed a concrete seawall adjacent to the Willamette River
waterfront as a source control measure. Later in 1968, they performed several process improvements to
protect the river from contamination, including constructing a stormwater collection system and adding
two oil-water separators. By 1971 additional storm drainage systems and four interceptor wells were
installed. Two more interceptor wells were installed in 1994 (SECOR 2000).

ARCO reported a leak in a buried diesel pipeline in July 1991. In response, ARCO's contractor recovered
750 gallons of product from a sump installed around the piping repair. In 1993, about 1,800 tons of
petroleum-contaminated soil were removed from the site, including the areas around the 1991 diesel
release, the 1992 construction of a new railroad spur, the 1992 trenching for a new pipeline, and the
December 1992 removal of a waste oil tank. Also in 1993, Geraghty & Miller (G&M) installed five
monitoring and two recovery wells onsite. In Well P-11, G&M measured a free-product thickness of up
to 12.42 feet. All four interceptor wells contained free product, ranging from 0.85 to1.7 feet (DEQ 2004).
Recovery of product from these wells continues to this day.

a)

\'\
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8.

CURRENT AND HISTORIC SOURCES AND COPCS

The understanding of the historic and current potential upland and overwater sources at the site is
summarized in Table 1. The following sections provide a brief overview of the potential sources and
COPC:s at the site requiring additional discussion.

8.1.

8.2,

8.3.

Uplands

During historical operations, periodic releases of product from underground pipelines, tanks, and
during product transfer occurred, contaminating surface and subsurface soil and groundwater.
These activities occurred in the truck-loading rack area, remanufacturing warehouse, and storage
and transfer operations areas.

The following is a summary of the known and potential sources that have been identified at the
ARCO site (SECOR 2002):

1991 diesel pipeline leak

The truck-loading rack and the lube oil tank farm

Storage and transfer operations areas

The remanufacturing warehouse

The southern tank farm and adjacent to the terminal seawall (based upon the presence of
weathered diesel product and dissolved PAH/BTEX groundwater plume).

o Stormwater runoff that discharges through the outfalls. These contributions would be
expected to be greater historically, prior to treatment system installation.

COPCs for the ARCO terminal include TPH, petroleum-related VOCs, PAHs, and metals (e.g.,
arsenic, chromium, copper, and lead) (SECOR 2002; URS 2003b).

Overwater Activities X Yes [No

Fuel transfer activities at the dock due to spills and leaking pipelines may be a source of sediment
contamination.

Spills

Known or documented spills at the Marine Finance site were obtained either from DEQ’s
Emergency Response Information System (ERIS) database for the period of 1995 to 2004, from oil
and chemical spills recorded from 1982 to 2003 by the U.S. Coast Guard and the National Response
Center’s centralized federal database [see Appendix E of the Portland Harbor Work Plan (Integral et
al. 2004)], from facility-specific technical reports, or from DEQ correspondence. These spills are
summarized below:
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. Ac‘tion
Material(s) Volume Spilled Spill Surface Taken
Date Released _(gallons) (gravel, asphalt, sewer) (yes/no)
7/12/91 Diesel 750 Soil Yes
5/4/95 Gasoline 20 released, unknown amount in river River Yes
6/30/95 Diesel Unknown Unknown Unknown
8/10/95 Gasoline 2 River Yes
12/18/95 Diesel Unknown Boom area Unknown
12/16/96 Heavy fuel Unknown Unknown Unknown
oil
12/3/98 Unknown 20 Asphalt, some entered Unknown
floor drain
12/12/03 Oil Unknown Boom area Yes
1/13/03 Diesel 5 River Yes
April 2003 Qil April release followed by observations River Yes
of very small quantities “blurbs of oil”
rising inside of permanent boomed area

9. PHYSICAL SITE SETTING

Numerous subsurface explorations have been completed at the ARCO site since the early 1970s. The -
following information on the conceptual geologic and hydrogeologic site model is summarized from
subsurface investigations reports prepared for the site, primarily the RI (SECOR 2002) and investigations

associated with the source control measures (SCM) investigations (URS 2002, 2003a, 2004a).

9.1. Geology

Results from the subsurface borings indicate that the general site stratigraphy from the ground

surface downward consists of the following (URS 2004b):

¢ Recent fill (consisting of sand, sandy gravel and cobbles, and/or gravelly sand and

contains some debris)

¢ Pleistocene-Recent alluvium beneath the fill material is present in two predominant
layers; a fine-grained alluvium and a sandy alluvium. The fine-grained alluvium layer
directly beneath the fill consists of fine-grained silts and lean clay with interbeds of silty
sands. This layer is approximately 10 to 15 feet thick and could be considered an
aquitard. The top of the silt layer slopes from near the ground surface at the railroad
tracks to beneath the river level to the east. Supplemental Figures 4-4 through 4-7 (URS
2004b) show that the seawall is generally not keyed into the silt layer. A buried
erosional channel is present, cutting west to east across the middle of the site. This
channel cuts into the fine-grained alluvium layer, but it is unclear if the channel cuts
through the silt layer into the sand alluvium below. A contour of the base of the fill
showing the channel is shown in Supplemental Figures 4-8 from URS (2004b). This
erosional feature has been filled with coarser material (sand and gravel) (URS 2004b).

The sandy alluvium beneath the silts is sandy material with silt interbeds. This sandy

alluvium continues to the top of the bedrock.

¢ Columbia River Basalts were encountered at depths of between 40 feet bgs in the
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9.2.

western part of the site and 70 feet bgs near the seawall (URS 2004b).

The edge of the site along the river is a concrete wall with riprap at the base of the wall. At low
river stage, a shallow beach surface emerges at the river’s edge below the riprap and wall
structure.

The stratigraphy at the site is depicted in the generalized cross-section (see Figure 2) and in
Supplemental Figures 2-2 and 4-1 through 4-7 from URS (2004b).

Hydrogeology

A shallow aquifer is present in the fill and the sandy alluvium on the eastern portion of the site
where the aquitard may be missing. The fine-grained alluvial deposits act as an aquitard beneath
the fill in the western portions of the site [see Supplemental Figure 5 from URS (2004b)]. There
are two distinct hydrostratigraphic zones within the fill: the permeable material in the narrow
filled channel, and the fill materials outside of the channel.

Seasonal fluctuations in groundwater levels of 8 feet have been documented in monitoring wells.
Water levels at the site appear to be influenced by the presence of the seawall, which borders the
eastern side of the site along the Willamette River, and the Willamette River stage. Tidal and
river stage fluctuations are clearly evident in water level measurements within coarser channel
deposit monitoring wells landward of the seawall (SECOR 2002; URS 2004b).

The overall long-term groundwater flow direction is east toward the Willamette River [see
Supplemental Figures 4-11 and 4-12 from URS (2004b)]. Aquifer tests were completed at the
site to determine the transmissivity of the hydrostratigraphic units of the shallow aquifer: the
coarser-grained channel fill material, the finer-grained alluvium, and the sandy alluvium deposit.
The following is a summary of the shallow aquifer information obtained from the RI report
(SECOR 2002) and the SCM Basis of Design report (URS 2004b).

Shallow Alluvial Aquifer

Number of Wells ~49

Groundwater Flow Direction Overall direction is toward the east, toward
the Willamette River.

Horizontal Gradient (average) 0.05 linear foot per foot (2000 data set)

Flatter gradients in the coarse channel
deposits = 0.01 foot per foot
Hydraulic Conductivity (K)

Channel Deposit 33 to 100 f/day

Fine-grained Alluvium ~ 0.5 to 2 ft/day

Sandy Alluvial Deposits ~ 1to 2 ft/day
Transmissivity (T)

Channel Deposit 1,800 to 3,200 f*/day

Recharge to shallow groundwater at the site appears to occur primarily from precipitation that
infiltrates to the west of the site along the base of the Portland Hills. Also, infiltration of surface

water through exposed onsite soils probably contributes to shallow groundwater recharge in some
areas of the site.

Minimal monitoring of deeper portions of the shallow aquifer has been conducted. ARCO is
installing several multiple-port piezometers along the top of the riverbank during the upgrading
of the groundwater and product recovery system planned for installation in the fall of 2004 (URS
2004b) to assess the deeper parts of the aquifer and the vertical extent of impacts.
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Seep Locations. Groundwater seeps through cracks in the seawall were identified at the site by N
the iron staining and wet appearance above the high-water mark (GSI 2003; URS 2004b).

10. NATURE AND EXTENT (Current Understanding)

The current understanding of the nature and extent of contamination for the uplands portions of the site is
summarized in this section. As noted above, environmental investigations have focused on the portion of
the site east of the railroad tracks. When no data exist for a specific medium, a notation is made. A RI
has been conducted for the subject site that defined the nature and extent of contamination and included
human health and ecological risk assessments (SECOR 2002). Besides ongoing.definition of the extent
of contamination extending offsite to the north, the extent of petroleum contamination has been defined
in soil and groundwater.

10.1. Soil |
10.1.1. Upland Soil Investigations _ X Yes [JNo

Approximately 125 soil samples were collected during the RI (SECOR 2002) and analyzed
for TPH, PAHs, and total arsenic, cadmium, copper, and lead. Minimum and maximum
concentrations are provided below:

&

\~.
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Minimum Maximum
Analyte Concentration Concentration
(mg/kg) (mg/kg)
Total Petroleum Hydrocarbons (TPH)
TPH-G 4.42 8,380
TPH-D T <25 84,300
TPH-Dx (Heavy Oil <50 10,200
Range) '
Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene <0.1 14.2
Acenaphthylene <0.1 0.433
Anthracene <0.1 15.4
Benzo(a)anthracene <0.1 27.8
Benzo(a)pyrene <0.1 224
Benzo(b)fluoroanthene <0.1 20.1
Benzo(k)fluoroanthene <0.1 17.4
Chrysene <0.1 31.8
Dibenzo(a,h)anthracene <0.1 4.18
Fluoranthene <0.1 67.7
Fluorene <0.1 18.5
Naphthalene <0.1 61.8
Phenanthrene <0.1 76
Pyrene <0.1 63
Volatile Organic Compounds (VOCs)
Benzene <0.1 11.7
Toluene <0.1 2.68
Ethylbenzene <0.1 22.7
Total Xylenes <0.2 31.6
1,2,4-TMB <0.1 478
1,3,5-TMB <0.1 13.8
n-Propylbenzene <0.1 89.2
n-Butylbenzene <(.5 26.1
Metals (total) L »
Arsenic 0.926 87.6
Cadmium <0.05 4.5
Chromium <0.05 163
Copper <0.05 8,650
TCLP Copper 0.2 mg/L 33.4 mg/L
Lead <0.01 1,430
TCLP Lead 0.253 mg/L. 4.93 mg/L

mg/kg = milligrams per kilogram (ppm)
mg/L = milligrams per liter

During the RI (SECOR 2002), the highest TPH-diesel concentrations were found at
sampling depths greater than 16 feet (up to 84,300 mg/kg at GP-30) and occurred in a
roughly triangular-shaped area underlying the lube oil tanks, truck-loading rack, and the
eastern part of the south tank farm [see Supplemental Figure 13 from SECOR (2002)].
Diesel- and gasoline-range TPH are present in soils at depths up to 30 feet. Thirteen VOCs
were detected in soil. Benzene was found as high as 11,700 pg/kg in 15- to 16-foot sample
at GP-30, adjacent to the truck-loading rack [see Supplemental Figure 17 from SECOR
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(2002)). Of the carcinogenic PAHs detected, benzo(a)pyrene was detected in 75 out of
151 soils samples submitted for PAH analysis. The highest concentration, 22,400 pug/kg
(7-8 feet at GP-35), was found at the northeast corner of the north tank farm [see
Supplemental Figure 20 from SECOR (2002)]. Arsenic was detected in all soil samples,
with the highest concentrations found in the northwest comer of the north tank farm, the
truck-loading rack, the lube oil tank farm and the western half of the site (SECOR 2002).

During the SCM investigation (URS 2004a,b), Geoprobe® samples were collected in the
northeast and southeast corners of the site. One soil sample was collected in the vadose
zone in each Geoprobe® boring and was analyzed for TPH, VOCs, PAHs, and total and
dissolved metals. Diesel-range TPH was detected as high as 8,290 mg/kg in a sample
collected from the southeast corner of the site [see Figure 3 from URS (2004b)]. N-
butylbenzene and n-propylbenzene were detected as high as 17.6 and 20 mg/kg in samples
collected in the northeast corner. The highest concentration of arsenic (42.7 mg/kg) was
found in a sample from the northeast corner of the site (URS 2004b).

10.1.2. Riverbank Samples X Yes [INo

During the SCM Investigation (URS 2004a,b), soil samples were also collected along the
seawall (revetment samples) (URS 2004a,b). One soil sample was collected at each
location in the interval between the high and low water tables (i.e.. the hydrocarbon smear
zone). Minimum and maximum soil concentrations for the SCM investigation are
provided below:
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Minimum Maximum
Concentration Concentration
Analyte (mg/kg) (mg/kg)

Total Petroleum Hydrocarbons (TPH)
TPH-G <4 2,700
TPH-D T <25 2,940
TPH-Dx (Heavy Oil <50 744
Range)
Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene <0.1 1.44
Acenaphthylene <0.1 ND
Anthracene <0.1 0.52
Benzo(a)anthracene <0.1 1.12
Benzo(a)pyrene <0.1 1.18
Benzo(b)fluoranthene <0.1 1.13
Benzo(g,h,i)perylene <0.1 0.87
Chrysene <0.1 1.18
Dibenzo(a,h)anthracene <0.1 ND
Fluoranthene <0.1 1.61
Fluorene <0.1 1.87
Naphthalene <0.1 ND
Phenanthrene <0.1 2.48
Pyrene <0.1 1.71
Volatile Organic Compounds (VOCs)
Benzene <0.1 1.54
Toluene <0.1 0.12
Ethylbenzene <0.1 0.485
Total Xylenes <0.2 0.792
Naphthalene <0.1 0.0483
1,2,4-TMB <0.1 0.235
1,3,5-TMB <0.1 0.29
n-Propylbenzene . <0.1 6.44
n-Butylbenzene <0.5 6.11
MTBE <0.1 ND,

Metals - » b e
Antimony <2 0.214
Arsenic 3.15 13.2
Chromium 11.5 20.3
Copper 17 355
Lead 6.31 262

mg/kg = milligrams per kilogram (ppm)

The highest TPH concentrations were found at sample locations REV-2 and REV-3 along
the seawall, as shown in Supplemental Figure 3 from URS (2004b). These samples were
collected by drilling through the seawall and collecting samples beneath and shoreward of
the wall. Three constituents, benzene, benzo(a)pyrene, and arsenic, exceeded EPA Region
9 industrial soil PRGs in revetment soil samples collected during the CSM investigation
(URS 2004b).
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10.1.3. Summary ' (“\

RI soil sampling confirmed that petroleum fuel released at the site has impacted fine-
grained native soils and channel fill deposits (SECOR 2002), especially at sampling depths
greater than 16 feet, which is generally consistent with the groundwater smear zone.
Impacted subsurface areas include the 1991 pipeline leak area, lube oil tank farm, truck-
loading rack, and the eastern part of the south tank farm.

During the SCM investigation (URS 2004a,b), benzene, benzo(a)pyrene, and arsenic v
exceeded EPA Region 9 PRGs in samples collected within the smear zone along the sea
wall.

10.2. Groundwater
10.2.1. Groundwater Investigations Kyes [INo

ARCO began conducting groundwater investigations at the site in the early 1970s.
Historical releases of petroleum products, likely including but may not be limited to the
truck-loading racks and a diesel product pipeline leak in 1991 near the truck loading rack,
have resulted in an accumulation of liquid phase hydrocarbons or LNAPL floating on the
water table and a dissolved phase petroleum plume. LNAPL product consists of relatively
weathered and unweathered diesel product. A groundwater containment system was
installed to contain free product and prevent it from reaching the river in 1971. Additional
monitoring wells and groundwater/product extraction wells were installed in 1991, 1993,
1994, 1997, and 2001.

The focus of past environmental work at the site has been on the investigation,

containment, and recovery of LNAPL. Investigation of the dissolved petroleum /’\
groundwater plume has been conducted at the site since the mid-1990s. The following N
summary represents the groundwater data set presented in the 2002 RI Report (through

July 2002) (SECOR 2002) and the SCM data set along the seawall in July-August 2003

(URS 2004b). Locations of monitoring wells and borings installed since 2002 are shown

in Supplemental Figure 2 from URS (2004b).

10.2.2. NAPL (Historic & Current) X Yes [INo
Petroleum product has been observed in the following wells: ’
MW-1 MW-2 MW-3 MW-7
MW-8 MW-9 MW-10 MW-11
MW-12 MW-13 P-7 P-8
P-9 P-11 P-12 P-13
P-14 P-16 P-17 . RW-1
RW-2 IW-1 IwW-2 IW-3
Iw-4 IW-5 IW-6 SC-1
SC-2 DW-1 DW-2

The LNAPL at the site is concentrated in the course-grained channel fill material. LNAPL
thicknesses have been greatest in wells MW-7, MW-8, RW-2, and P-11 [see Supplemental
Figure 9 from SECOR (2002)]. The greatest thickness measured in wells at the site was 17
feet in MW-1 in March 1996 (SECOR 2002). Recent product sample testing indicates that
the current product consists of unweathered and weathered diesel.

ARCO installed the groundwater interceptor well system (IW series of wells) in 1971 to m :
reduce migration of petroleum product to the river. Product skimmers have been operating =
in the six interceptor wells. This system was expanded to include additional LNAPL
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recovery wells in 1994 (IW-5 and IW-6) and in 1997 (RW-1 and RW-2). LNAPL was
. reported seeping to the river when the recovery system went down (URS 2004b). This

system is being upgraded and overhauled in the summer of 2004 to more completely

prevent liquid and dissolved-phase petroleum from migrating to the river (URS 2004b).

The LNAPL recovery system collects, on average, approximately 200 gallons of product
per month during the summer and approximately 500 gallons per month during the fall and
winter (URS 2002). Between 1997 and 2003, about 7,800 gallons/year of petroleum
product had been recovered from the subsurface. Using new wells and mobile pumping
systems, recent recovery rates have improved. About 13,000 gallons of product were
recovered in 2003 (URS 2004b). The volume of product collected is directly related to
water table elevations. Improvements in the recovery system resulted in the recovery of
approximately 3,000 gallons in June 2004 (Gainer 2004, pers. comm.).

Total LNAPL in the subsurface beneath the subject site recently was estimated at about
250,000 gallons, with about 133,000 to 185,700 gallons estimated as recoverable NAPL
(URS 2004b)

10.2.3. Dissolved Contaminant Plumes Yes [ JNo

A dissolved gasoline and diesel petroleum hydrocarbon plume is present in the shallow
aquifer beneath the site.

Plume Characterization Status [ ] Complete [X] Incomplete

The RI presents the nature and extent of groundwater contamination at the site, and the
SCM investigation provides additional details primarily along the river’s edge (SECOR
2002; URS 2004b). DEQ approved the October 2002 RI Report and the May 2003 RI

. Addendum as complete with the condition that a second RI addendum evaluating the
extent of subsurface contamination at the northern and southemn property boundaries be
submitted in the future (DEQ 2003b). This report is expected to be submitted in the fall of
2004 (Gainer 2004, pers. comm.).

In addition, to assess the vertical extent of impacts, ARCO is installing several multiple-
port piezometers along the top of the riverbank during the upgrading of the groundwater
and product recovery system, which is planned for installation in the fall of 2004 (URS
2004b). .

Plume Extent

A floating LNAPL plume and dissolved-petroleum hydrocarbon plume are present in the
shallow aquifer beneath the site. In general, TPH, PAHs, SVOCs, metals, and VOCs
relating to release of petroleum hydrocarbons have been detected at various borings and
groundwater monitoring wells at the site. Deeper groundwater investigations are being
planned to verify the vertical extent of the dissolved plume [see Supplemental Figure 8
from URS (2004b)].

The shallow dissolved groundwater plume extends from the truck-loading rack on the
western portion of the site to the river to the east [see Figure 3; based on Supplemental
Figure 7 from URS (2004b)]. The groundwater/product extraction system captures a
majority of this shallow free product and a portion of dissolved-phase groundwater plume
before it discharges to the river. The lateral extent of the plume to the north and to the
south is currently being evaluated by ARCO and will be presented in a second RI

. addendum
The main part of the dissolved-petroleum hydrocarbon groundwater plume is beneath and
near the LNAPL plume at the site [see Supplemental Figure 35 from SECOR (2002)].
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This area corresponds to the coarser-grained buried channel that cuts west to east across m
the site. Elevated dissolved metals concentrations associated with petroleum releases
closely mimic the TPH plume shape.

The nature and extent of the groundwater plume at the adjacent Mobil site will be
monitored further during implementation of the SCM at the site (URS 2004b).

Min/Max Detections (Current situation)

[

Current groundwater data were evaluated in the RI Report’s Baseline Human Health Risk
Assessment (Appendix D). This data set includes four quarters of groundwater data in
1999 and one round in February 2001. The maximum constituent concentrations are
summarized in Supplemental Table 2 from SECOR (2002). In addition to the supplemental
summary table, the recent minimum and maximum TPH concentrations in the groundwater
plume at the site are listed below.

Minimum Maximum
Analyte Concentration Concentration
(ug/h) (ng/L)
Total Petroleum Hydrocarbons (TPH)
TPH-G 475 6,150
TPH-D <250 21,800
TPH-Dx (Heavy Oil <500 1,430

Range) m

pug/L = micrograms per liter

Preferential Pathways

The natural buried erosional channel oriented west to east that contains coarse gravel
material is considered a preferential pathway for groundwater flow at the site and tends to
concentrate the LNAPL and the dissolved plume at the site. This unit is much more
permeable than the surrounding finer-grained alluvial deposits. However, the effect of the
seawall at the erosional channel/river interface is unclear at this time.

No information has been presented regarding the depths of the utilities at the facility
relative to the groundwater table or if they may be considered a preferential pathway at the
site.

Downgradient Plume Monitoring Points (min/max detections)

Two sets of downgradient groundwater data are available from the SMC investigation
(URS 2004b). Groundwater samples were collected from both the new wells generally at
the top of the riverbank and the five probes drilled through the seawall (revetment
samples). The following table summarizes the minimum and maximum concentrations
from the wells and borings at the top of the bank line.

5
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Minimum Maximum
Analyte Concentration Concentration
(ng/L) (ng/L)
Total Petroleum Hydrocarbons (TPH)
TPH-G 123 2,710
TPH-D © <238 295,000
TPH-Dx (Heavy Oil <952 11,800
Range) ,
Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene 0.100U 5.78
Acenaphthylene 0.100U 0.100U
Anthracene 0.100U 4.39
Benzo(a)anthracene 0.100U 222
Benzo(a)pyrene 0.100U 1.05
Benzo(b)fluoranthene 0.100 U 0917
Benzo(g,h,i)perylene 0.100 U 0.81
Benzo(k)fluoranthene 0.100U 0.738
Chrysene 0.100U 1.12
Dibenzo(a,h)anthracene 0.100U 0.100U
Fluoranthene 0.100U 4.84
Fluorene 0.100 U 0.667
Indeno(1,2,3-cd)pyrene 0.100U 0.100U
Naphthalene 0.100U 0.100U
Phenanthrene 0.100U 48.1
Pyrene 0.100 U 5.14
Volatile Organic Compounds (VOCs)
Benzene <0.5 40.2
Toluene <0.5 2.57
Ethylbenzene <0.5 1.7
Total Xylenes <0.5 1.2
Naphthalene <1 460
1,2,4-TMB <1 <1
1,3,5-TMB <1 <1
n-Propylbenzene <2 116
n-Butylbenzene <2 20
MTBE <1 148

mg/L = milligrams per liter (ppm)
ug/L = micrograms per liter (ppb)
U = undetected at the detection limit shown

Visual Seep Sample Data (JYes [XINo
Seep sample data are not available.

Nearshore Porewater Data

No nearshore porewater data were available in the site’s investigation reports.
Groundwater Plume Temporal Trend

Because most of the historical effort has been focused on the LNAPL at the site, temporal
trend data relative to the dissolved plume are not sufficient to draw conclusions. The
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LNAPL plume has existed at the site since the early 1970s and is still present. Additional m
dissolved plume data collection is planned as part of the SCM to be implemented in the fall |~
of 2004. '

10.2.4. Summary

A petroleum hydrocarbon LNAPL plume and dissolved groundwater plume are present
beneath the site (see Figure 3). The shallow groundwater discharges to the river. The
LNAPL plume is located in the central portion of the site within the more permeable filled N
channel zone. The dissolved plume extends laterally to both the northern and southern site
boundaries and discharges. A containment system has been in place since 1971 that has
been effective at controlling LNAPL discharge to the river. An updated/new containment
system is scheduled for installation in the fall of 2004 to contain both free product and
prevent dissolved-phase hydrocarbons from discharging to the river. Based on the
geometry of the buried channel, it is likely that the buried channel is a natural preferential
groundwater discharge pathway for groundwater transport of contaminants at the site
toward the river.

10.3. Surface Water

An illustration of the stormwater drainage system is shown in Supplemental Figure, Portland
Environmental Compliance Tank Farm — General Site Map. Most of the site is impermeable to
stormwater infiltration, with the exception of the north and south tank farms, which are covered

with gravel fill. Stormwater within the tank farm areas infiltrates into the ground.

Supplemental Figure, Portland Environmental Compliance Tank Farm — General Site Map

shows stormwater piping under both the north and south tank farms, but according to SECOR

(2000) storm drains in this area are locked closed. : /”\

Stormwater from paved surfaces is currently collected and transported to a carbon treatment
system or to an oil/water separator and discharged either to the sanitary system or to the
Willamette River under NPDES general permits. There are nine outfalls at or adjacent to the
site (listed from upstream to downstream):

WR-202 (active)
WR-358 (abandoned)
WR-27 (active)
WR-357 (abandoned)
WR-356 (abandoned)
WR-355 (abandoned)
WR-25 (active)
WR-26 (active)
WR-203 (active)

There are five active outfalls associated with the site, as listed above. ARCO has permits to
discharge from outfalls WR-25 and WR-26. Two non-City outfalls, WR-202 and WR-203, are
located at the upstream and downstream property lines and receive flow from Forest Park and
Highway 30. Information about potential sources to these outfalls was not found during
research for this site. Similarly, no information on Outfall WR-27 was located.

Stormwater originating from the paved oil lubricating tank farm is directed to the north m
oil/water separator, and stormwater from the catch basins near the truck and rail-spur loading
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racks is routed to Tank 19, where the stormwater is temporarily stored prior to passing through
a carbon treatment system and being discharged to the sanitary system. On an as-needed basis,
water collected in Tank 19 is pumped through the carbon treatment system used for the
riverfront groundwater interceptor system and then discharged to the south oil/water separator
before being discharged to the sanitary sewer. Water pumped from the groundwater inceptor
system is temporarily diverted to Tank 2 while water from Tank 19 is being treated, and then
subsequently pumped back to the carbon treatment system. The carbon treatment system
discharges the treated water from the interceptor wells to the Willamette under an NPDES 15A

permit (SECOR 2002).
10.3.1. Surface Water Investigation [JYes [XNo
10.3.2. General or Individual Stormwater Permit (Current or Past) ] Yes No

Treated stormwater is discharged from Outfalls WR-26 and WR-25 and monitored under
ARCO’s NPDES 13J and 15A permits, respectively (see Section 10.3.5).

Do other non-stormwater wastes discharge to the system? Yes X No

10.3.3. Stormwater Data [(DYes XNo
10.3.4. Catch Basin Solids Data [(JYes [XINo
10.3.5. Wastewater Permit X Yes [INo
Process water is collected from draining storage tank water, truck-loading rack, rail car
offloading area, and marine dock operations. The process water is routed through an
oil/water separator and two 10,000-Ib carbon adsorption beds and discharged to the City of
Portland sanitary sewer under a wastewater discharge permit (SECOR 2000).
Permit Type Permit No. Start Date Outfalls Volumes Parameters/Frequency
GEN 15A 10035 5/17/95 WR-25 ? Standard/twice yearly'
GEN13J 10036 4/4/84 WR-26 ? Standard/weekly to
quarterly’
GEN 12T 10037 (expired) | 12/12/01 ? ? ?

! Standard GEN 15A permit requirements include TPH, BTEX, lead, pH, flow, and visual monitoring.
? Standard GEN 13 permit requirements include flow and oil and grease. Total suspended solids, pH, copper, lead, zinc, ethanol and
methy!-t-butyl ether (MTBE) may also be required.

10.3.6.
10.3.7.

Wastewater Data OYes K No
Summary

Stormwater is treated by activated carbon treatment system and oil/water separator
constructed in the late 1960s for groundwater treatment prior to discharge to the river.

Fuel transfer activities at the dock may directly contribute contaminants to in-water media
(SECOR 2002; GSI 2003). There have been several documented overwater spills at this
facility (see Section 8.3 above). Since 2003, there have been seven small quantity
“incidents” of oil sheens observed within the permanent boom area on the Willamette
River.
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10.4. Sediment
10.4.1. River Sediment Data - XlYes [JNo

Three sediment investigations have occurred offshore of ARCO since 1997 (see Figure 1).
Weston (1998) collected sediment from four sampling locations: SD041, upstream from
the ARCO dock; and SD039, SD038, and SD037, all downstream from the dock and along
the ARCO terminal property. Battelle (2002) collected a single surface (1-10 cm) sample
(LPSG-5-028-R-1) in 1997, as part of the Light Products Study Group investigation.
During the RI, SECOR (2002) collected surface sediment data in the vicinity of ARCO.
Sediment data from these investigations are summarized in Table 2.

The RI (SECOR 2002) concluded that based on the majority of sediment samples collected
adjacent to ARCO, PAH impacts appear to be from sources other than petroleum releases.
Although DEQ concurs with this conclusion, the agency believes that the sediment
investigation is incomplete and that additional sediment characterization, such as vertical
and lateral nature and extent, and an understanding of depositional history are necessary
(DEQ 2002). DEQ (2003a) has recommended further subsurface sediment sampling
offshore of the lube oil tank farm [see Supplemental Figure 9 from SECOR (2002)].

10.4.2. Summary
See Final CSM Update.

11. CLEANUP HISTORY AND SOURCE CONTROL MEASURES
11.1. Soil Cleanup/Source Control

The following soil cleanup/source control measures have occurred at the ARCO site since the

1940s:
e Construction of concrete seawall adjacent to river waterfront between 1942 and 1945.
¢ Construction of stormwater collection system and two oil-water separators in 1968.
o Installation of additional storm drainage systems in 1971.
¢ Removal of 1,800 tons of petroleum-contaminated soil in 1993, including the areas

around a 1991 diesel pipeline release (LUST# 26-91-0254), the March 1992
construction of railroad spur, the June 1992 trenching for a new pipeline, and the
December 1992 removal of a waste oil tank (LUST# 26-92-0364).

¢ Implementation of source control measures, including new pumps, replacement of
meters and sensors, upgrading of piping, and installation of new electrical service and a
5-inch-diameter containment boom for controlling sheens on the river from February to
June 2003 (URS 2002).

11.2. Groundwater Cleanup/Source Control

Existing Product and Dissolved Plume Containment System.
e Installation of the seawall, which assists in containing the LNAPL at the site [see
Supplemental Figures 5 and 6 from URS (2004b)].
Installation of four interceptor wells adjacent to the seawall for source control by 1971.
Installation of two additional interceptor wells for source control in 1994.
Installation of two additional recovery wells (RW-1 and RW-2) in 1997.

This system has been relatively successful at containing LNAPL; however, the system’s
effectiveness at containing the dissolved plume at the site is unclear. DEQ has required SCM
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to be implemented at the site.

DEQ Upland SCM.
e Implementation of SCM to enhance the existing containment and extraction systems for
liquid-phase petroleum and dissolved contaminants is projected for construction in the
fall of 2004 [see Supplemental Figure 8 from URS (2004b)].

11.3. Other
11.4. Potential for Recontamination from Upland Sources
See Final CSM Update.
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Table 1. Potential Sources and Transport Pathways Assessment
Last Updated: Scptmber 17, 2004
Potential Complete
Potential Sources Media Impacted COIs Pathway
“TPH “VOCs
g w E' ] [ § 5
(%] - - =
3lals [E02|e]ElE | |8 1l |y |E |BE| &
Tla|E18:1309(3]%]% |3 5 NHRNEHEIEHEHE
£ a 8 3% -} S [ 5 E o g 21 a -] g & -] €§ F z i g 3 v e E H ..Z'
Description of Potential Source ald]lolad i 55 5 =8| 3 § Z R S - o) 868 E_w o6

Truck-loading rack area (SECOR 2002)
facturing warehouse (SECOR 2002)
2002)
Groundwater plume (SECOR 2002)
Seepage from interceptor well system and seawall ((SECOR 2002, DEQ 2004)

ASAY

YR

Notex:

! All information provided in this table is refe d in the site ies. Ifinf jon is not available or i lusive, a ? may be used, as appropriate. No new i ion is provided in this table.
v = Source, COI are present or currentgr historic pathway is determined to be hete or A

? = There is not enough information to determine if source or COl is present or if pathway is complete.

Blank = Source, COI and historicand current path have been i 5 and shown 10 be not present or incomplete.
usT Underground storage tank

AST Above-ground siorage lank

TPH Total peroieum hydrocarbons

VOCs Volatile organic compounds

SVOCs Semivolatile organic compounds

PAHs Polycyclic aromatic bydrocarhous

BTEX Benzene, tolucne, ethylbenzene, and xylenes

PCBs Palychorinated hiphenots
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N % Detected Concentrations Detected and Nondetected Concentrations
Anaslyte N Detected  Detected Minimum Maximum Mean Median 95th Minimum Maximum Mean Median 95th
Total solids (percent) 16 16 100 434 94.3 63 58.1 93.9 434 94.3 63 58.1 93.9
Total organic carbon (percent) 21 21 100 0.15 3.43 1.52 1.59 224 0.15 3.43 1.52 1.59 2.24
Gravel (percent) 19 19 . 100 60.3 1 0.43 43 0 60.3 11 0.43 43
Sand (percent) 4 4 100 22.49 27.92 25.3 23.33 27.29 22.49 27.92 25.3 23.33 27.29
Very coarse sand (percent) 16 16 100 0.1 28.8 5.29 0.84 12.9 0.1 28.8 5.29 0.84 12.9
Coarse sand (percent) 16 16 100 0.18 335 8.72 1.82 31 0.18 335 8.72 1.82 31
Medium sand (percent) 16 16 100 0.08 55.5 10.8 5.1 327 0.08 55.5 10.8 5.1 32.7
Fine sand (percent) 16 16 100 1.71 30.8 10.2 83 223 1.7 30.8 10.2 8.3 22.3
Very fine sand (percent) 16 16 100 0.02 18.9 6.96 4.1 18.7 0.02 18.9 6.96 4.1 18.7
Fines (percent) 4 4 100 72.05 77.24 74.6 724 76.67 72.05 77.24 74.6 724 76.67
Silt (percent) 19 19 100 0.12 79 419 56.8 70.8 0.12 79 419 56.8 70.8
Coarse silt (percent) 1 1 100 20.9 20.9 20.9 209 20.9 209 20.9 20.9 20.9 20.9
Medium silt (percent) 1 1 100 17.1 171 171 17.1 171 171 17.1 17.1 17.1 171
Fine silt (percent) 1 1 100 11.8 11.8 11.8 11.8 11.8 11.8 11.8 11.8 11.8 11.8
Very fine silt (percent) 1 1 100 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3
Clay (percent) 19 19 100 0.03 14.67 5.97 6.23 13.31 0.03 14.67 5.97 6.23 13.31
8-9 Phi clay (percent) 1 1 100 48 4.8 438 48 4.8 4.8 4.8 4.8 4.8 4.8
9-10 Phi clay (percent) 1 1 100 35 35 35 35 3.5 3.5 3.5 35 35 35
>10 Phi clay (percent) 1 1 100 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2
Aluminum (mg/kg) 4 4 100 38000 40400 39600 39700 40200 38000 40400 39600 39700 40200
Antimony (mg/kg) 20 0 0 5uJ 10U 9 10U 10U
Arsenic (mg/kg) 20 17 85 2 7 424 4 7 2 7 4.35 4 7
Cadmium {(mg/kg) 20 4 20 0.3 04 0.325 0.3 0.3 0.3 1U 0.865 1U 1U
Chromium (mg/kg) 20 20 100 8 62 29 28 41 8 62 29 28 41
Copper (mg/kg) 20 -20 100 23 131 49.6 411 95 23 131 49.6 411 95
Lead (mg/kg) 20 20 100 9 73 209 17 35 9 73 20.9 17 35
Manganese {mg/kg) 4 4 100 677 % 854 777 773 804 677 854 777 773 804
Mercury (mg/kg) 20 5 25 0.06 0.5 0.154 0.07 0.07 0.06 0.5 0.189 02U 02U
Nickel (mg/kg) 20 20 100 12 31 242 24 31 12 31 242 24 31
Selenium (mg/kg) 20 4 20 10 12 11.5 12 12 1Y) 12 3.1 1U 12
Silver (mg/kg) 20 4 20 0.8 0.9 0.875 0.9 0.9 0.8 2U 1.78 2V 2U
Thallium (mg/kg) 20 4 20 21 23 21.8 21 22 1U 23 5.15 1U 22
Zinc (mg/kg) 20 20 100 81 483 123 99.8 170 81 483 123 99.8 170
Barium (mg/kg) 4 4 100 184 192 187 186 186 184 192 187 186 186
Beryllium (mg/kg) 20 5 25 0.66 1 0.752 0.7 0.7 0.66 1U 0.938 1U 1U
Calcium (mg/kg) 4 4 100 7740 J 8470 J 8080 7930 J 8160 J 7740 J 8470 J 8080 7930 J 8160 J
Cobait (mg/kg) 4 4 100 18.7 19.9 19.4 19.3 19.5 18.7 19.9 194 193 19.5
Iron (mg/kg) 4 4 100 42400 44200 43300 43100 43400 42400 44200 43300 43100 43400
Magnesium (mg/kg) 4 4 100 6670 7040 6840 6740 6920 6670 7040 6840 6740 6920
Potassium (mg/kg) 4 4 100 1280 1440 1380 1360 1420 1280 1440 1380 1360 1420
Sodium (mg/kg) 4 4 100 978 1170 1060 1030 1070 978 1170 1060 1030 1070
Vanadium (mg/kg) 4 4 100 104 110 107 106 108 104 110 107 106 108
2-Methyinaphthalene (ug/kg) 20 12 60 6 410 61 24 63 5U 410 40 19U 63
Acenaphthene (ug/kg) 21 19 90.5 6 5000 343 30 530 5U 5000 311 29 250
Acenaphthylene (ug/kg) 21 16 76.2 11 150 52 34 140 5U 150 421 22 110
Anthracene (ug/kg) 21 20 95.2 5 2700 239 70 390 5 2700 228 70 290
Fluorene (ug/kg) 21 - 19 90.5 8 2100 188 26 590 5U 2100 170 24 230
Naphthalene (ug/kg) 21 18 85.7 6 1000 101 45 130 5U 1000 87.6 42 110
Phenanthrene (ug/kg) 21 21 100 7 16000 1150 280 1200 7 16000 1150 280 1200
Low Molecular Weight PAH (ug/kg) 21 21 100 7A 26950 A 1990 496 A 1983 A 7A 26950 A 1990 496 A 1983 A
Dibenz(a,h)anthracene (ug/kg) 21 21 100 6 560 90.9 46 250 6 560 80.9 46 250
Benz(a)anthracene (ug/kg) 21 21 100 13 2600 638 340 2200 13 2600 638 340 2200
Benzo(a)pyrene (ug/kg) 21 21 100 18 3700 821 480 2700 18 3700 821 480 2700
DO NOT QUOTE OR CITE.

This document is currently under review by US EPA.
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DRAFT
Table 2. Queried Sediment Chemistry Data
N % Detected Concentrations Detected and Nondetected Concentrations
Analyte N Detected Detected Minimum Maximum Mean Median 95th Minimum Maximum Mean Median 95th
Benzo(b)fluoranthene (ug/kg) 21 20 95.2 18 1800 504 190 1800 5V 1800 480 190 1700
Benzo(g,h.i)perylene (ug/kg) 21 21 100 32 3100 528 270 1300 32 3100 528 270 1300
Benzo(k)fluoranthene (ug/kg) 20 20 100 17 2300 465 250 1400 17 2300 465 250 1400
Chrysene (ug/kg) 21 21 100 21 3500 757 450 2800 21 3500 _ 757 450 2800
Fluoranthene (ug/kg) 21 21 100 16 10000 1680 910 5200 16 10000 1680 910 5200
Indeno(1,2,3-cd)pyrene (ug/kg) 21 21 100 31 2500 627 280 1800 31 2500 627 280 1800
Pyrene (ug/kg) 21 21 100 14 12000 1870 660 6200 14 12000 1870 660 6200
Benzo(b+k)fluoranthene (ug/kg) 4 4 100 210 A 4100 A 1310 230 A 680 A 210 A 4100 A 1310 230 A 680 A
Benzo(jt+k)fluoranthene (ug/kg) 1 1 100 100 100 100 100 100 100 100 100 100 100
High Molecular Weight PAH (ug/kg) 21 21 100 186 A 41860 A 7940 4607 A 27060 A 186 A 41860 A 7940 4607 A 27060 A
Polycyclic Aromatic Hydrocarbons (ug/kg) 21 21 100 193 A 68810 A 9930 5108 A 28608 A 193 A 68810 A 9930 5108 A 28608 A
Benzo{e)pyrene (ug/kg) 1 1 100 95 95 95 95 95 95 95 95 95 95
1-Methyinaphthalene (ug/kg) 16 8 50 1 68 28 16 47 1 68 16.5 5U 47
C1-Dibenzothiophene (ug/kg) 17 7 412 7 7400 1120 20 270 5U 7400 464 5U 270
C1-Chrysene (ug/kg) 17 15 88.2 25 1900 330 200 660 5U 1900 292 180 660
C1-Fluorene (ug/kg) 17 15 88.2 7 1300 131 23 290 5U 1300 116 17 290
C1-Naphthalene (ug/kg) 1 1 100 13 13 13 13 13 13 13 13 13 13
C1-Fluoranthene/pyrene (ug/kg) 17 16 94 1 30 3300 425 200 750 5U 3300 400 200 750
C1-Phenanthrene/anthracene (ug/kg) 17 16 94.1 14 1700 258 130 440 5U 1700 243 130 440
C2-Dibenzothiophene (ug/kg) 17 14 82.4 9 1600 157 31 190 5U 1600 130 23 190
C2-Chrysene (ug/kg) 17 9 52.9 14 1600 263 110 200 5U 1600 142 14 200
C2-Fluorene (ug/kg) 17 12 70.6 8 4400 427 30 350 5U 4400 303 14 : 350
C2-Naphthalene (ug/kg) 17 15 88.2 8 840 125 37 520 5U 840 111 26 520
C2-Fluoranthene/pyrene (ug/kg) 1 1 100 47 47 47 47 47 47 47 47 47 47
C2-Phenanthrene/anthracene (ug/kg) 17 16 94.1 11 6000 490 96 430 5U 6000 462 96 430
C3-Dibenzothiophene (ug/kg) 17 12 70.6 7 1100 129 30 130 5U 1100 92.8 20 130
C3-Chrysene (ug/kg) 17 6 353 20 830 190 52 120 5U 830 70.2 5U 120
C3-Fluorene (ug/kg) 17 1 5.88 20 20 20 20 20 5U 20 5.88 5U 5U
C3-Naphthalene (ug/kg) 17 15 88.2 9 9000 730 36 1100 5U 9000 645 34 1100
C3-Fluoranthene/pyrene (ug/kg) 1 1 100 29 29 29 29 29 29 29 29 29 29
C3-Phenanthrene/anthracene (ug/kg) 17 15 88.2 17 4200 358 59 400 5U 4200 317 56 400
C4-Dibenzothiophene (ug/kg) 1 1 100 15 15 16 15 16 15 15 15 15 15
C4-Chrysene (ug/kg) 17 2 11.8 7 810 409 7 7 5U 810 52.5 5U 7
C4-Naphthalene (ug/kg) 17 15 88.2 10 18000 1290 35 740 5U 18000 1140 27 740
C4-Phenanthrene/anthracene (ug/kg) 17 5 29.4 19 1500 327 36 56 5U 1500 99.7 SU 56
Total benzofluoranthenes (b+k (+j)) (ug/kg) 1 1 100 202 202 202 202 202 202 202 202 202 202
Diphenyl (ug/kg) 1 1 100 6 6 6 6 6 6 6 6 6 6
2,4,5-Trichlorophenot (ug/kg) 4 0 0 97 U 98 U 97.5 97 U 98 U
2,4,6-Trichlorophenol (ug/kg) 4 0 0 97 U 98 U 975 97 U 98 U
2,4-Dichlorophenol (ug/kg) 4 0 0 58 U 59 U 58.5 58 U 59 U
2,4-Dimethylphenol (ug/kg) 4 0 0 99U 20U 19.5 19U 20U
2-Chlorophenol (ug/kg) 4 0 0 19U 20U 195 19U 20U
2-Methylphenol (ug/kg) 4 0 0 19U 20U 19.5 19U 20U
2-Nitrophenol (ug/kg) 4 0 0 97 U 98 U 97.5 97 U 98 U
4,6-Dinitro-2-methylphenol (ug/kg) 4 0 0 190 UJ 200 UJ | 195 190 UJ 200 UJ
4-Chloro-3-methylphenol (ug/kg) 4 0 0 U 39V 39 BU 3B U
4-Methylphenol (ug/kg) 4 4 100 380 620 510 480 560 380 620 510 480 560
4-Nitrophenol (ug/kg) 4 0 0 97 U 98 U 97.5 97 U 98 U
Pentachlorophenol (ug/kg) 4 0 0 97 UJ 98 UJ 97.5 97 UJ 98 UJ
Phenol (ug/kg) 4 0 0 19U 20U 19.5 19U 20UV
Dimethyl phthalate (ug/kg) 4 0 0 19U 20U 19.5 19U 20U
Diethy! phthalate (ug/kg) 4 0 0 19U 20U 19.5 19U 20U
4 0 0 19U 20U 19.5 19U 20U

Dibutyl phthalate (ug/kg)

DO NOT QUOTE OR CITE.
This document is currently under review by US EPA.
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‘_ Table 2. Queried Sediment Chemistry Data
N % Detected Concentrations Detected and Nondetected Concentrations
Analyte N Detected  Detected Minimum Maximum Mean Median 95th Minimum Maximum Mean Median 95th
Butylbenzyl phthalate (ug/kg) 4 0 0 : 19U 20U - 19.5 19U 20U
Di-n-octyl phthalate (ug/kg) 4 0 0 19 U 20U 195 19U 20U
Bis(2-ethylhexyl) phthalate (ug/kg) 4 0 0 110U 160 U 138 140 U 140 U
Bis(2-chloro-1-methylethyl) ether (ug/kg) 4 0 0 19 U 20 UWJ 19.5 19 UJ 20 UJ
2,4-Dinitrotoluene (ug/kg) 4 0 0 97 U 98 U 97.5 97 U 98 U .
2,6-Dinitrotoluene (ug/kg) 4 0 0 97 U 98 U 97.5 97 U 98 U
2-Chloronaphthalene (ug/kg) 4 0 0 19U 20U 19.5 19U 20U
2-Nitroaniline (ug/kg) 4 0 0 97 U 98 U 97.5 97 U 98 U
3,3"-Dichlorobenzidine (ug/kg) 4 0 ] 97 U 98 U i 975 97 U 98 U
3-Nitroaniline (ug/kg) 4 0 0 120 WJ 120 WJ 120 120 UJ 120 UJ
4-Bromophenyl phenyl ether (ug/kg) 4 0 0 19U 20U 19.5 19U 20U
4-Chloroaniline (ug/kg) 4 0 0 58 UJ 59 UJ 58.5 58 UJ 59 UJ
4-Chlorophenyl phenyl ether (ug/kg) 4 0 0 19U 20U 19.5 19 U 20U
4-Nitroaniline (ug/kg) 4 0 0 97 UJ 98 UJ 975 97 UJ 98 UJ
Benzoic acid (ug/kg) 4 0 0 190 U 200 U 195 190 U 200 U
Benzy! alcohol (ug/kg) 4 0 0 19 UJ 20 UJ 19.5 19 U 20 W
Bis(2-chloroethoxy) methane (ug/kg) 4 0. 0 19U 20U 19.5 19U 20U
Bis(2-chloroethyl) ether (ug/kg) 4 0 0 39 W 39 U 39 39 Ul 39 uJ
Carbazole (ug/kg) 4 4 100 344 200 J 83.3 394 60 J 34J 200 J 833 39J 60 J
Dibenzofuran (ug/kg) 21 12 571 8 240 49.3 10 130 5U 240 31.7 10 97
Hexachlorobenzene (ug/kg) 4 0 0 19U 20U 19.5 19U 20U
Hexachlorobutadiene (ug/kg) 4 0 0 19U 20U 19.5 19U 20 U
Hexachlorocyclopentadiene (ug/kg) 4 0 0 97 WJ 98 UJ 97.5 97 LJ 98 UJ
Hexachloroethane (ug/kg) 4 0 0 .19 U 20U 19.5 19U 20U
. Isophorone (ug/kg) 4 0 0 19U 20 U 195 19U 20 U
Nitrobenzene (ug/kg) 4 0 0 19U 20U 19.5 19U 20U
N-Nitrosodipropylamine (ug/kg) 4 0 0 ¥ 39U 39U 39 9 u 33U
N-Nitrosodiphenylamine (ug/kg) 4 0 0 19U 20U 19.5 19U 20U
Dibenzothiophene (ug/kg) 17 14 82.4 8 150 48.1 27 97 5U 150 40.5 22 97
Perylene (ug/kg) 1 1 100 112 112 112 112 112 112 112 112 112 112
Benzene (ug/kg) 16 0 0 50U 100 U 62.5 50U 100 U
- Ethylbenzene (ug/kg) 16 0 0 100 U 200 U 125 100 U 200 U
Toluene (ug/kg) 16 0 0 100 U 200 U 125 100 U 200 U
Xylene (ug/kg) 16 0 0 100 U 200 U 125 100 U 200 U
1,2-Dichlorobenzene (ug/kg) 4 0 0 19U 20U 19.5 19U 20U
1,3-Dichlorobenzene (ug/kg) 4 0 0 19U 20U 195 19U 20U
1,4-Dichlorobenzene (ug/kg) 4 0 0 18 U 20U 195 19U 20U
1,2,4-Trichlorobenzene (ug/kg) 4 0 0 19 U 20 U 19.5 19 U 20U

DO NOT QUOTE OR CITE.
This document is currently under review by US EPA.
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Figure 2. Locations of Monitoring Wells & Borings Installed 2002 to Present (URS 2004b)

Figure 3. Site Map (SECOR 2002)

Figure 3. Soil TPH Results — Revetment and Geoprobe Samples. (URS 2004b)

Figure 5. Conceptualized Section of Hydrostratigraphic Units (URS 2004b)

Figure 6. Existing Seawall Geometry (URS 2004b)

Figure 7. Estimated Extent of Dissolved Phase Impacts (URS 2004b)

Figure 8. SCM System Layout (URS 2004b)

Figure 9. Product Thickness (Feet) Based on Groundwater Sampling Event on February 20, 2001
(SECOR 2002)

Figure 9. Product Thickness (Feet) Based on Groundwater Sampling Event on February 20, 2001
(with DEQ notes) (SECOR 2002)

Figure 13. Isocontour Map of TPH-D Concentrations in Soils from Depths Greater than 16 Feet
(SECOR 2002)

Figure 17. Isocontour Map of Benzene Concentrations in Soils from 8-16 Feet (SECOR 2002)

Figure 20. Isocontour Map of Benzo(a)pyrene Concentrations in Soils from 8-16 Feet (SECOR

2002)
. Figure 35. Isocontour Map of TPH-G and TPH-D Concentrations in Groundwater (SECOR 2002)
Figure 2-2. Site Plan-View Map (URS 2004b)
Figure 4-1. Hydrogeologic Cross Section A-A’ (URS 2004b)
Figure 4-2. Hydrogeologic Cross Section B-B’ (URS 2004b)
Figure 4-3. Hydrogeologic Cross Section C-C’ (URS 2004b)
Figure 4-4. Hydrogeologic Cross Section D-D’ (URS 2004b)
Figure 4-5, Hydrogeologic Cross Section E-E’ (URS 2004b)
Figure 4-6. Hydrogeologic Cross Section F-F’ (URS 2004b)
Figure 4-7. Hydrogeologic Cross Section G-G’ (URS 2004b)
Figure 4-8. Interpreted Elevation of Base of Fill Materials
Figure 4-11. Interpreted Equivalent Groundwater Table on August 25, 2002, Low Flow
Conditions (URS 2004b)
Figure 4-12. Interpreted Equivalent Groundwater Table on January 24, 2004, High Flow
Conditions (URS 2004b)
Portland Environmental Compliance Tank Farm — General Site Map

DO NOT QUOTE OR CITE.
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